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ver England the challenge of night bombing is being answered by 
ized night fighter airplanes. One of the most effective of these has 
1e Havoc I, which packs speed, maneuverability, and devastating 


is model of the famous Douglas DB-7 gets its power and speed 
0 dependable Twin Wasp engines. 
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Shes Itt Sir! Good Luck/ 


T TAKES more than luck to carry a ten-ton bomber 
I to its objective and get it back safely... 1,500 
mile non-stop round trips (almost equal to a trans- 
Atlantic flight) operating on schedules like a com- 
muters’ train. It is not luck! It is fitness — fitness of 
crew, fitness of strut and wing, fitness of each of the 
thousands of separate parts that go to make up the 
powerful engines that pour surging power into a ship. 


Aviation has made unbelievable progress since the 
Army, in 1909, gave the Wright brothers a $5,000 


bonus for delivering a plane which flew two miles an 


hour faster than the forty miles called for. Forty miles 
per hour in 1909—100 miles per hour at the end of 
the last war—400 miles today! Much of the early 
advancement in speeds was made possible when 
Thompson Products developed the Silcrome Valve in 
1921. Now Thompson is making sodium cooled valves 
that withstand for thousands of flying hours, the 
terrific heat and battering of today’s bullet speeds. 


THOMPSON PRODUCTS, INC. 
Cleveland « Detroit « Los Angeles 
Subsidiaries: Toledo « St. Catharines, Ont. 
Manufacturers of over 1000 different aircraft engine and airplane 


parts, and original and replacement parts for the automotive indus- 
try. A pioneer of the sodium cooled aircraft engine valve. 
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“PEELING OFF” by John Hammer 


FIGHTING ACE FOR ’42... Republic Aviation, holding to the single objective 


of developing the ultimate in high-altitude interceptor aircraft for 
the Army Air Forces, records its newest and most noteworthy 
achievement —the P-47 Thunderbolt, a super-powered plane for a 


super-fighting job. Republic Aviation Corp., Farmingdale, N. Y. 
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Back to Starvation? 


» THE AIRCRAFT MANUFAC- 
TURERS have risen to the call of their 
country and piled up a miraculous score 
of deliveries for 1941. Military air- 
craft production has risen from 799 to 
2000 per month and is still on the way 
up. Total for the year is more than a 
three-fold increase over that of 1940. 
We have reached and passed the half- 
way point in the expansion to a pro- 
ductive capacity of 50,000 planes per 
year. Our acceleration in production 
has exceeded that of Germany or Eng- 
land even during their forced-draft ex- 
pansion before the war. For compara- 
tive figures see “Air Defense Progress” 
by T. P. Wright, Aviation, Nov., 1941. 


Some manufacturers have huge back- 
logs of orders on the books, and the 
total backlog of the industry is steadily 
rising. The danger of profiteering has 
been adequately controlled by an excess 
profits tax law, which is so effective 
that it has been highly successful in 
discouraging investors from purchasing 
the securities of aviation manufacturing 
companies, Anyone who analyzes and is 
able to understand our excess profits 
law will think several times before he 
places his money in aviation enterprises. 

Now, on top of all this, come a couple 
of Congressmen with new proposals to 
limit profits. One of them is our old 
friend, Carl Vinson of Georgia, whose 
legislative creations of the thirties were 
largely responsible for the starvation 
Period of aircraft procurement and 
Which drove the industry to sell its 
Products and licensing rights to foreign 
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countries, including Germany, in order 
to remain alive. There were many long 
years when export business alone un- 
hampered by profit limitation kept plants 
open and manufacturing talent com- 
paratively intact. The plain truth is 
that too much of our development ex- 
pense was paid for by foreign nations. 
And such an arrangement could not be 
expected to last indefinitely. 


» A SEVEN PERCENT PROFIT 
LIMIT sounds generous to the unsus- 
pecting citizen who cannot get two per- 
cent from his local savings bank. But 
when you deduct state and local taxes 
and a few other things, the seven per- 
cent actually shrinks up to something 
less than you could get from the local 
savings bank. 

Now maybe two percent is a fair net 
return on a large volume of business in 
some industries. But it certainly is not 
adequate to provide the vast engineer- 
ing expenses that must go into the de- 
velopment of tomorrow’s airplanes, 
engines, and accessories, and it is engi- 
neering that will be that deciding factor 
in this and every other war. Have our 
legislators, in their blindness, forgotten 
the superb engineering and development 
organization against which we are com- 
peting in the present war effort? Or is 
it that they don’t know the difference 
between research and development. 


» WHILE CONGRESS WAS 
STARVING OUR MANUFACTUR- 
ERS and discouraging development in 
the middle thirties it was also starv- 


ing our government research organi- 
zations. Hardly a year passed but 
what the N.A.C.A. was forced to fight 
for its paltry appropriations to main- 
tain a research staff only a fraction 
of the size of Germany’s. Wright 
Field, too, was eternally plagued by lack 
of funds. And yet these organizations 
performed the impossible by making 
many important contributions to the 
aeronautical sciences during these lean 
years. 

When war threatened, Congress be- 
came a little more generous but even 
now it is necessary to resort to defi- 
ciency appropriations to do the job 
properly. And our leaders in research 
are going ahead and doing their job in 
a highly satisfactory way, under many 
varieties of handicaps. One of the most 
serious of ,these, incidentally, is the 
necessity under the law of letting con- 
struction contracts on the basis of com- 
petitive bidding instead of negotiation 
or cost-plus. And it is very difficult to 
find contractors willing to go ahead on 
the old basis when there is plenty of 
cost-plus business available. 

But research, although highly im- 
portant, is only one part of the job. The 
other is that part called development, 
and in this place the practical engineer 
takes the new discoveries of the re- 
search laboratories and moulds them 
into a better finished product. This is 
the function of the manufacturer’s en- 
gineering staff, spurred on by the ever 
increasing demands of the military and 
naval procurement organizations. It is 
from this phase of engineering that the 





“M™ ME AT MIAMI” might well be the rallying cry among bird- 


men and other aviation enthusiasts for the 14th Annual All- 
American Air Maneuvers at Miami, Florida, January 9-11. Everybody 
goes, everybody thrills. 

Should you fly your own ship, principal airports en route will service 
it with the same Texaco Aviation Gasoline and Texaco Aircraft Engine 
Oil used by the airlines. In fact: 

More revenue airline miles in the U. S. are 


flown with Texaco than with any other brand. 


The outstanding performance that has made Texaco FIRST with the 
airlines has made it FIRST in the fields listed in the panel. 

These Texaco users enjoy many benefits that can also be yours. A 
Texaco Aviation Engineer will gladly cooperate in the selection of 
Texaco Aviation Products, available at leading airports in the 48 States. 

Phone the nearest Texaco distributing plant, or write: 

The Texas Company, Aviation Division, 135 East 42nd Street, New 
York, N. Y. 


FOR YOUR ENJOYMENT e TWO GREAT RADIO PROGRAMS 


- FRED ALLEN every Wednes- METROPOLITAN OPERA. Complete broad- 
day night. See your local news- casts of — operas every Saturday. See 
paper for time and _ station. your local newspaper for time and station. 


BEVO HOWARD, whose stunting has thrilled Air Maneuvers 
crowds, is president of both the Hawthorne School of Aero- 
nautics at Orangeburg,S.C. and the Hawthorne Flying Service 
at Charleston and Columbia, S.C. All 3 handle Texaco Avia- 
tion Products exclusively. 





THEY PREFER TEXACO 


% More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


%& More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


% More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 


%* More Diesel horsepower on 
streamlined trains in the U.S. is lubri- 
cated with Texaco than with all other 
brands combined. 


¥* More locomotives and cars in the 
U. S. are lubricated with Texaco than 
with any other brand. 
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RETURN METAL DRUMS PROMPTLY... thus helping to make present supply meet industry's needs and releasing metal for National Defense. 
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continuous flow of new and improved 
aviation equipment will come. If we cut 
off experimental development we cannot 
compete with the aircraft designers of 
Europe. And it is for this experimental 
work that our manufacturers must have 
a reasonable margin of profit. 


» THE AIRCRAFT INDUSTRY has 
struggled to maintain its experimental 
development through the lean years, 
and is doing so now when production of 
existing designs is the primary necessity. 
We must oppose at all costs, any at- 
tempts, under the guise of profit limita- 
tion legislation or under any other guise, 
to stifle the experimental development 
work which will constitute the deciding 
factor in winning the war. 


» MAINTENANCE AND SERVIC- 
ING of aircraft, engines and equipment 
has always been a matter of great im- 
portance to the operators of airplanes, 
both commercial and military. It is still 
more important in time of war. And 
when these planes are operating in 
strange countries, thousands of miles 
from the factories in which they are 
built, much of their successful use de- 
pends upon the servicing organizations 
and spare parts supplies at their bases of 
operation, In the present war it is al- 
most invariably true that the manu- 
facturers-who provided the most com- 
petent and adequate servicing organiza- 
tions abroad, were able to gain the most 
rapid acceptance of their products. 

For this reason a substantial part of 
this Annual Maintenance Number of 
AVIATION is devoted to servicing prob- 
lems in time of war. Some of the prob- 
lems encountered in transplanting our 
equipment to British bases of operations 
are discussed by AvIATION’s former edi- 
tor, Vice Chairman Edward Warner of 
the C.A.B., who performed a valuable 
service in his recent work in England 
with W. Averell Harriman. Another 
article discusses the fundamentals suc- 
cessfully followed in organizing a serv- 
icing group in England, by Arthur 
Fornoff of Bell, who went over with 
the first consignment of P-39s and did 
tg to help the British understand the 
ship. 


» WE HAVE NOT FORGOTTEN 
maintenance problems in the United 
States and we have been able to present 
a number of articles on the work of the 
military services at home, the airlines, 
and the fixed base operators. 

Nor have we forgotten the annual 
airline maintenance awards presented by 
AVIATION to the airlines performing the 
most outstanding jobs of the year. For 
a long time we have felt that we were 
penalizing the small lines whose limited 
Fesources forced them to substitute in- 
senuity for cash in doing their jobs. 
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Accordingly, we decided to, make two 
awards and set the dividing line between 
the two airline groups at 100,000,000 
revenue passenger-miles of traffic per 
year. Our heartiest congratulations to 
the winners,—Pan American in the 
large airline group, Northwest in the 
other classification (for details, see 


p. 50 and 52). 


» AMONG THE MOST* IMPOR- 
TANT FACTORS considered in de- 
termining the winners of these awards 
was good housekeeping and safeguards 
against fire and shop accidents. Frankly, 
our surveys showed that there is not 
enough attention paid to these impor- 
tant elements of successful maintenance 
operations by a great many of the air- 
lines. This would be bad enough in 
normal times, but it is much worse 
now when the experience level of all 





SAVE TIME BY. 





workers is falling, due to thinning out 
of personnel for industrial expansion 
and the obligations of compulsory mili- 
tary service. It behooves all mainte- 
nance executives to overhaul their 
housekeeping methods, fire prevention 
facilities, and employee safeguards, and 
to keep accurate records of shop acci- 
dents so that they can be studied and 
means found to reduce their number and 
degree of seriousness. Tangible rewards 
will come in the form of lower insurance 
rates. 


» ANOTHER GRAVE DANGER is 
that of sabotage and this may take many 
different forms. Workers must be 
checked closely, new arrivals investi- 
gated carefully, and shops must be 
guarded more adequately than they were 
in the wide open days of peace. It 
is not fantastic to foresee the desire 
of some foreign agent to liquidate some 
important airline passenger or to in- 
augurate a mysterious epidemie of 
crashes as part of a war of nerves. 





Maguire’s maintenance mechanics are fixing him up for combat . service abroad. 
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The Machine...the Part...and the Product 


AT LEFT: Massive fixture 
for precision heat treatment 
of shock strut tubes. 


BELOW: Oil quenching of 
tubes controlled precisely, 
avoiding distortion. 


Heat-Treated 
to meet stresses safely 


TRUTS require extremely precise heat treat- 

ment. The illustrations above show a portion 

of the special apparatus, and two steps in the 

process. All tubes are heat-treated vertically, 

the special fixtures being designed to minimize 
distortion of arty sort. 

Notice the electrical temperature recording 
apparatus and the size of the fixture required 
in the heat-treating bath. 

The lower photograph shows the same fix- 


ture with the tubes attached, being lowered 
into the oil quenching bath. . 

Production precautions such as these, super- 
imposed upon basic design which is the result 
of a great deal of experience and research, 
provide accurately predictable performance in 
Bendix Pneudraulic Shock Struts. 

BENDIX PRODUCTS DIVISION 


OF BENDIX AVIATION CORPORATION 
South Bend, Indiana 


LANDING-GEAR 


EQUIPMENT 


AIRPLANE WHEELS AND BRAKES + PNEUDRAULIC SHOCK STRUTS * TAIL KNUCKLE ASSEMBLIES + PILOT SEATS 
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» MontHS AGO we noticed an Air 
Force regulation which said that para- 
chutes are automatically rejected at the 
end of seven years. Seemed reasonable 
enough at the time, but later on we fell 
to wondering what became of them 
after that. Goaded on by curiosity we 
finally called up an officer friend who 
knows all about such things, and he gave 
us the works. 

At the end of seven years—each 
‘chute has a sort of log—the silk life 
saver is taken out of personnel service. 
If it’s still reasonably sound, as it usu- 
ally is, it is assigned to duty as a cargo 
‘chute and is dropped with supplies, 
weapons, tools and so on for the “para- 
troops.” 

But if it shows certain defects, it’s 
“surveyed” out of service, and turned 
over to somebody around the post who 
wants to make it up into white scarfs 








for the flight personnel. That is why 
you often see pilots, in real life and in 
the movies, wearing white scarfs. 

Not all of it goes into scarfs, however. 
You can have one guess. That’s right. 
It ends up as dainties for the women- 
folk attached to the post’s pay-roll, or 
attached to a husband or a swain who is. 
And there’s still more to the story. It’s 
confidential and don’t repeat it, but 
manufacturers often send bolts of silk to 
the Air Forces for experimental and 
testing purposes; it’s hardly ever all 
used, that way; and what’s left goes 
Where we just told you. 


% EL Monte 1s Spanisu, if you 
couldn’t guess, and it means “the wil- 


lows.” It’s a place in California, and 
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it’s at the end of the Santa Fe Trail, 
and the new Western plant of Little- 
fuse, Incorporated, of Chicago, is lo- 
cated there. Littlefuse manufactures 
small electrical fuses and fuse mount- 
ings for instruments, aircraft, radio, 
etc. The company expanded in Cali- 
fornia because of the vast increase in 
airplane production on those sun-kist 
slopes. 

That’s your scene, and here’s what’s 
going on. The company takes a deep 
interest in the welfare of its personnel 
and has gone far beyond the usual along 
this line. “Music,” says a company 
news release, “selected by the employees 
is a daily factor of the enjoyment. In- 
stead of a clattering gong at 8 a.m. a 
time switch throws on an automatic 
phonograph and a selection of good 
music goes through the amplifiers, to 
every part of the factory. Music goes 
on again at the beginning and end of 
the lunch hour. At the “fatigue point” 
in the middle of the afternoon, there is 
a rest period. Cool fruit drinks and 
cookies are served in summer”... 
fruit drinks and cookies! Boy, that’s 
taking the hell out of war. 


>» “I’>D LIKE TO GET THIS PASS RE- 
NEWED,” said a middle-aged civilian, 
stepping up to the personnel officer at 
Mather Field and handing him a yel- 
lowed card.” 

Amused, the officer said, “You’ve been 
AWOL for twenty-three years.” 

The pass was dated August 12, 1918 
and it read: “This will entitle Ray C. 
Flory, Squadron “A” Air Service, N.A., 
to be absent from Mather Field at all 
times his presence is not required by 
his duties on the post.” 

Mr. Flory was a sergeant at’ Mather 
in 1918, an aerial gunnery instructor. 
Upon being discharged, he kept the 
card as a souvenir. He is now con- 
nected with a Sacramento firm that does 
business with the post. He needed a 
pass, so he had his little joke on time. 
Keep it another twenty-three years, Mr. 
Flory, and maybe you can do it again. 


>» Here’s WHAT A RUNAWAY BARRAGE 
BALLOON DID before it was taken into 
custody 36 hours later, according to the 
Associated Press man at Camp Davis, 
N. C. After breaking away from its 
crew there, with 2,000 feet of steel 
cable trailing, it hooked onto and car- 
ried away a smoke house full of hams 
and a pig pen containing a mamma pig 
and a litter of little ones; shorted a high 





tension line and blacked out Camp 
Davis; shorted power lines 200 miles 
farther on at Norfolk, Va., stopping 
a water pumping station which caused 
a “water hammer” in the pipes which 
busted a main line; went on and blacked 
out five more towns in North Carolina; 
still on, and pulled down a power line, 
putting seven more towns in the dark 
for an hour; caught a clothes line near 
Swansboro and carried off nearly a 
week’s washing. 


>> “WE CAME IN TO DISCUSS AIR SERVICE 
TO THE BAHAMAS FOR THE TOURIST 
SEASON,” said the Duke of Windsor, 
commenting on a visit he paid to the 
Civil Aeronautics Board in Washing- 
ton. “There is a great need for air 
service to .the Bahamas to keep the 
tourist trade going in winter.” 

For twenty years, man and boy, we’ve 
promoted tourist trade ourself, and on — 
the airlines too, just like the ex-king 
does. Yep, that’s democracy, all right. 
Right now, we’d like to promote a trip 
for ourself to the warm Bahamas! 
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International 


With power-operated turrets and the famed turbo-supercharger, the Boeing B-17-E is being 


counted on by England to do much of the high altitude bombing over Germany this winter. 


Air Policy and Defense’ 


Highlights on some of the problems associated with 
z the operation of American aircraft in warfare 


By Edward Warner 


Vice-Chairman, Civil Aeronautics Board, lately Technical Assistant to W. Averell Harriman on British Mission. 


HE alluring possibilities that air 

power. presented to the aggressor 
had a large share in starting the war; 
air power now has a large share in de- 
termining its outcome. The considera- 
tions that determine the effectiveness of 
air power’s use have become vital to 
every living human being. 

Being largely a war of air power, this 
is largely a war of air material. The 
material problem is of particular inter- 
est to Americans, for it is with material 
that we are currently taking part in the 
war in the air. Thousands of American 
airplanes have been shipped to the Brit- 
ish forces. Tens of thousands of others 
will join them, in a mounting tide until 
the final victory in which they will have 
greatly shared has been won. 

The performance of American mili- 
tary aircraft, and the service they have 
given in England and the welcome that 
they have found there, have been the 
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subjects of a great deal of recent dis- 
cussion. Questions of aircraft design 
have acquired a popular interest that 
they never had before, and they have be- 
come the subject of hot popular con- 
troversy. Extreme and _ spectacular 
statements have received wide circula- 
tion. What are the facts? 

The basic facts are those that relate 
to the general quality of the aircraft, 
and their fitness for specialized military 
service. Contrary to frequent allegations 
of national self-exaltation or of na- 
tional self-depreciation, there is neither 
general and continuing virtue, nor gen- 
eral and continuing defect, in Ameri- 
can aircraft, nor in British, nor in 
German. Research goes on in all the 


*Excerpts from an address before 
Foreign Policy Association Forum on 
October 25, 1941. 





major nations. Aeronautical engineer- 
ing follows the same general methods, 
uses much the same data, and is subject 
to the same physical laws in all. In all 
these countries, men of great ability 
have applied their talents to the design 
of aircraft and their engines and aux- 
iliaries, and to the improvement of the 
methods of producing the equipment. 
There have been periods when the arts 
of aeronautical engineering have been 
allowed to lapse into the doldrums im 
one country or another, with a general 
inferiority of the national product re 
sulting for the time being ; but there has 
been no such period in the last five years 
for any of the countries that I mew 
tioned. I think it can be honestly claimed 
that American research and invention 
have led the way in introducing more 
important new features into aircraft de- 
sign in recent years than have those of 
any other country; and I want to em 
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of our military leaders. 


a quarter of a century. 


readers. 


operation. 





The sudden demand of the American public for information on our aircraft 
participating in the present war has resulted in the rise of innumerable pseudo 
experts who have poured out misinformation in alarming volume. 
day passes in which we do not receive several letters from responsible citi- 
zens deeply concerned lest there be some truth in the rantings of these self- 
styled authorities about the quality of our aeronautical material and the ability — 
It is therefore with great satisfaction that we are 
privileged to present the views of one who has made aviation his lifework and 
has made important contributions to the progress of aviation for more than 


A former editor of AviATION, the author needs no introduction to our 
He has been in the forefront of aeronautical progress in peace and 
in war and has made many contributions to aeronautical engineering, design, 
air transport operation, and other branches of aeronautics. 
stay in England, where he served as technical assistant to W. Averell Harri- 
man, he had occasion to work at close range on some of the vexing problems 
associated with the transplanting of American aircraft to foreign fields of 


These excerpts, from an address delivered to a recent forum on the general 
problems of defense, are intended for a non-technical audience and only a few 
of the many factors in the problem are here discussed. No attempt has been 
made, in the limited space available, to present a complete treatment of the 
essentials of the relation of American to European aeronautical engineering.- 
It is our hope, however, that we may be able to offer in future issues, more 
specialized discussions of the several phases of this subject by the author. 


Scarcely a 


During his recent 








phasize that, because the charge is so 
often and so inaccurately made that the 
organization of American aeronautics 
has been marked by suspicion and hos- 
tility towards innovation. I repeat that 
not even fragmentary support for any 
such charge can be drawn from the ac- 
tual record. I would not venture, how- 
ever, to extend that claim into a claim 
of any general and inherent superiority 
for the American product. Still less 
could any general inferiority be truth- 
fully admitted. 

If there is no universal superiority of 
one nation over another, however, there 
are many instances of the application of 
particular efforts, in one nation or an- 
other, to the solution of a particular 
problem on the development of a par- 
ticular type. A few of the more con- 
sptcuous instances of that sort may be 
mentioned,—instances in which we have 
followed one line of development, while 
the British or perhaps all of Europe 
have followed another, with the result 
that for certain special purposes our 
aircraft do possess special advantages, 
while in other respects they work under 
special handicaps. 

The first such instance is that of the 
heavy bomber. Many countries—Ger- 
many and Russia among others in re- 
cent years,—have at some time experi- 
mented with aircraft of giant size. In 
most European countries such trials 
have been a passing fancy, and a domi- 
nant consideration in determining policy 
on the size of the aircraft to be built 
In quantities has been a desire not to 
put too many eggs into one basket, but 
rather to secure a larger number of 
comparatively small units. 

The British had been first to use four- 
engined airplanes for commercial pur- 
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poses, and most persistent in develop- 
ing their air transportation around 
very large aircraft; but to the four- 
engined bomber, although they con- 
tinued development work and now have 
two excellent types in regular service, 
they gave a comparatively secondary 
place. In this country, on the other 
hand, for at least five years the direc- 
tive policy of the Air Corps has viewed 
the large bomber, in the form collo- 
quially known as the “flying fortress,” 
with unvarying favor, and has given it 
a consistently high priority in procure- 
ment planning. 

The heavy bomber is now recognized 
to have a number of special advantages 
for the present type of operations. 
Among the most important are _ its 
greater relative bomb-carrying capacity 
over long ranges, the lighter bombers 
being essentially short-range types; its 
ability to carry individual bombs of very 
large size, for attacking concrete build- 
ings and other stoutly resistant struc- 
tures; and its reduced personnel 
requirement, as compared with the two 
or three light bombers that would be 
required to carry the same total mili- 
tary load as one heavy one. Even the 
Germans, who have been persistently 
faithful to the light bomber for overland 
raiding, have turned to the development 
of larger types for the long-range oper- 
ations of the campaign over the Atlan- 
tic. The high development of the 
bomber of 40,000 lb. weight or more in 
the years since 1935 constitutes one of 
the greatest of America’s special con- 
tributions to the preparation of victory. 

Another interesting point for illus- 
tration, and one that has been the occa- 
sion of some intensely acrimonious 
public discussion by aeronautical writ- 


ers, concerns the power-plant. Both 
America and Britain build both air- 
cooled and liquid-cooled engines; but 
the concentration of effort upon the air- 
cooled types has been more intense in 
America than in Europe. There has 
been more hope in America that air- 
cooled engines could be made to serve 
all purposes, and the American air- 
cooled power-plants have made a world- 
wide reputation; but the British have 
built many more liquid-cooled engines 
than we have, and they have advanced 
more rapidly in increasing the power 
of the individual engine toward the pres- 
ent maximum of some 2,000 hp. Since 
most high-performance fighting aircraft 
are designed around liquid-cooled en- 
gines, our less intensive activity on that 
type of engine has imposed limitations 
on fighter development. Liquid-cooled 
power-plants are now in production 
here, and the development of new models 
of higher power is being pressed for- 
ward with all possible vigor ; but we lack 
the British advantage of continuous de- 
velopment and large-scale application 
over the past decade. 

The last point that I select for men- 
tion is that of the design of aircraft 
engines for maximum performance at 
very high altitudes. There are two gen- 
eral ways of making an aircraft engine 
maintain its full power in the region of 
rarefied atmosphere. Dependence may 
be placed entirely upon a supercharger 
built into the engine itself; or there may 
be a supplementary provision of a super- 
charger attached to the engine as an 
accessory, and not mechanically con- 
nected to it, but driven by the exhaust 
gas. European development has con- 
centrated on the first method; America 
has given much attention to the second. 
The auxiliary type of supercharger has 
been the subject of study and occasional 
experiment in England, in Germany, 
and in France, but only in America has 


(Turn to page 186) 
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Quick Turn-Around 









Pan American Airways has maintenance bases at Miami, Rio, 


‘Brownsville, San Francisco, Seattle, and New York—plus new 


shops being set up in Africa. Top-rank maintenance can be 


found at any of these places. Aviation’s Maintenance Award 


is presented to all of the 2,500 mechanics and supervisors along 


these far-flung routes. Each shop in its turn has had to do its 


own pioneering. The following account of maintenance meth- 


ods being used on the North Atlantic service is typical of the 


originality and skill being used on all Pan American routes. It 


concludes a series of three articles on trans-oceanic operations. 


Division Engineer, Atlantic Division 


HEN transoceanic flyirig boats of 

the Boeing 314 type, were first 
placed in operation four years ago, an 
average flying time of 44 to 5 hours a 
day on an airplane was considered good. 
On the transatlantic service we are now 
approaching the neighborhood of nine 
hours daily on this type of airplane. 

With the addition of the recently 
named Capetown Clipper to the Atlantic 
fleet we now have four airplanes in 
this service, the same number with 
which we started operation in 1939. 
In that year we were averaging 18 fly- 
ing hours per day on the fleet, about half 
what we are doing now. This means 
that four airplanes in 1941 are perform- 
ing work which is the equivalent of that 
which eight similar airplanes could per- 
form in 1939. 

Explaining the situation in a different 
way, and viewing it from the economic 
standpoint we had a fleet of airplanes 
in 1939 which cost $3,000,000. The work 
being performed right now is similar to 
that of a $6,000,000 fleet of aircraft. 
When such a situation is viewed with 
this angle in mind it can be easily un- 
derstood that substantial investment can 
be made in such necessities as shop 
equipment, inspection facilities, etc., to 
obtain more intense performance and 
still leave the operator, financially speak- 
ing, well ahead of where he started. To 
obtain the above, Pan American Air- 
ways had to reduce the maintenance 
time on these 84,000 pound Clippers 
from six days to two. In one-third the 
time that it formerly took, the company 


By Edward W. MeVitty 


is performing as many items of mainte- 
nance on the Clipper between round 
trips across the 3,890 mile route between 
New York and Lisbon as when service 
first began. The number of items in 
such an operation may amount to as 
many as 1500. 

In common with all airlines, Pan 
American Airways has had a drastic 
need to show such improvement. The 
war and the defense program, which 
have tremendously increased the de- 
mand for all types of air transport serv- 
ice, have simultaneously removed the 
possibility of meeting that demand 
through an increase of flying equipment. 
The only solution to the situation which 
has arisen .is to use the aircraft on hand 
for more flying in any given period. 



















Pan American Airways System 


That, in turn, means doing more mainte- 
nance work in any such given period 
upon aircraft available for maintenance 
work during such reduced periods. 
The only difference between the 
problems to be met by the domestic air- 
lines and the burden placed upon the 
Pan American Airways maintenance 
base at LaGuardia Field by the outbreak 
of the European war, is that the im- 
pact of increased traffic demands fell 
upon the transatlantic airline at least a 
year earlier than it began to have a con- 
trolling effect upon domestic operation. 
Perhaps, therefore, it would be worth 
while to go into the means by which 
Pan American Airways has cut its 
maintenance procedure time so greatly. 
(Turn to page 178) 





This year AVIATION is  pre- 
senting two Maintenance Awards 
—one to an airline operating over 
100,000,000 revenue passenger 
miles per year and one to an 
airline operating less than that 
amount. Awards were presented 
at the maintenance meeting of the 
Air Transport Association in 
Cleveland on November 11. 

Winner of the Award for air- 
lines operating over 100,000,000 
revenue passenger miles was Pan 
American Airways. Since its in- 
ception, Pan American Airways 
has been a pioneer, not only of 
new routes but of new mainte- 
nance methods as well. This air- 
line has inaugurated more new 
types of airplanes than any other 
line. It is the chief operator in 
the entire world of large commer- 








cial flying boats. In the mainte- 
nance of Sikorskys, Martins and 
Boeings its engineers and mechan- 
ics have had to chart new courses, 
developing their methods by the 


sweat of their brows. A long 
series. of landplanes has also 
passed through Pan American 


shops—Fords, Fokkers, Douglases, 
Boeing Stratoclippers, Lockheeds 
—to name only a few. 

Pan American is more than an 
airline—it is a vast system of air- 
lines. Its 88,500 miles of 
routes extend from Lisbon to 
China, from Alaska to Rio. Its 
maintenance shops are often far 
from a source of supply—its me- 
chanics thousands of miles from 
their homes. Wherever the ships 
of Pan American fly, good main- 
tenance methods accompany them. 
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Work goes on 24 hours a day. The big principal 3-deck work servicing ailerons and tail surfaces. A whole fleet 
stands are supplemented by inspection ladders, platforms for .- tractors and dollies is used. 


The metal-working department includes com- Refinements in beaching gears and handling Inspection starts the minute passengers 
plete equipment for shaping, riveting and technique have cut beachirng time from five leave the plane. Here an inspector uses 
welding. hours to one. the walkway through the wing. 


The big 3-decker work 

platforms have com- 

plete shop facilities for 

engine and propeller 

work, cabinets for 

cleaning materials, “t “4 : : ee ee: a Be: 
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Northwest Airlines 


_ Wins Aviation's 
Maintenance Award 


for line flying less than 100,000,000 
revenue passenger miles per year. 


ORTHWEST AIRLINES has been 

doing a fine maintenance job since 
the line started 15 years ago, when 
equipment consisted of OX-5 engines 
and Curtiss Orioles and Thomas Morse 
planes. Over the intervening years 
Northwest has steadily increased the 
size of its airplanes and extended its 
routes. Now it flies from Chicago out 
over the northern Rockies to Seattle 
and Portland. If Croil Hunter’s hopes 
materialize, his line will have routes 
from New York to Alaska via Minne- 
sota, and the Dakotas. 

From president down to the men who 
sweep the hangars, Northwest has al- 
ways been a maintenance man’s airline. 
During lean years in the past, when 
dollars had to go a long way, mainte- 
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Typical cf Northwest's department heads is Chet Brown, head of 
propeller shop. He devised a clip to hold blades to hub enabling 
one mdh to do work of three; also an improved propeller balanc- 
ing stand, a new hoist and a blade locking mechanism. Left: 


Joe Shuster, NWA prop. man. 
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nance superintendents, shop foremen 
and mechanics designed and built new 
test equipment and many new facili- 
ties for handling and servicing air- 
planes. Today, wherever one turns in 
the overhaul base, there are evidences 
of the inventiveness and ingenuity of 
maintenance men. 

To maintain its fleet of Douglas and 
Lockheed planes, Northwest employs 
some 250 supervisors and mechanics. 
They are distributed over eight stations: 
Chicago, Minneapolis, St. Paul, Fargo, 
Billings, Spokane, Seattle and Port- 
land. 

Maintenance work is done so care- 
fully that mechanical failures are few 
and far between. Hours between over- 
haul of equipment, as approved by 


C.A.A., are among the best in the coun- 
try. Maintenance costs per mile flown 
are low, but not so low as to indicate 
a neglect of important items. Mechan- 
ics are well trained and turnover is 
low. Morale of the maintenance staff 
is excellent. Shops and hangars along 
the entire route are clean, orderly and 
reflect a pride in their work on the part 
of the men. Due to clean shops, good 
equipment and thorough training, few 
accidents occur to shop personnel. 
Northwest’s men are thinking con- 
tinuously about new ways to improve 
servicing methods. One example is the 
pressurized ignition harness devised by 
maintenance engineer Carl Swanson. 
The line had had some engine failures 
due to ignition trouble. A strenuous 


Northwest has a skilled group of engine men. Here, left to 
right, are Martin: Eéadon who heads up engine installation and 
accessory overhaul, Ed. Mathews and Bill Hohag. A fast method 
of engine changes has been worked out. Changes are often 


made at Minneapolis. All engines are made by Pratt & Whitney: 
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Northwest's president is Croil Hunter, a 
staunch believer in good maintenance. 


2 


Ralph Geror is Maintenance Superintendent. 
On him rests the final responsibility for 
keeping airplanes in serviceable condition 
along Northwest's extensive routes. He is 
one of youngest maintenance chiefs. 


attack was made to solve the problem 
and the pressurized ignition harness 
was the result. Chet Brown of the pro- 
peller shop has devised new equipment 
for shop use as well as suggested solu- 


George Gardner, V.P. of Operations, has 
contributed much to fine maintenance record. 


Henry Aune, former maintenance supt., is 
expecting Navy duty: meanwhile is super- 
intendent of engine dept. For many years 
he has been a solid builder of dependable 
maintenance practices. 


tions to design problems that have been 
used by Hamilton Standard. New 
tools, new test methods and mainte- 
nance procedures are found in each of 
the service shops. 


Al: Volk demonstrates an engine stand which can be 
shifted in position by turning the crank at right. 


NWA’‘s research engineer, Carl Swanson, developed this 
pressurized ignition harness which has done much to 
eliminate ignition failures. Bert Van Kampen is shown 
shooting 10,000 volts through tubes during test. 


Maintenance shops are busy day and night to keep planes flying. 


Much special test equipment has been designed or modified. 
Magneto testing is done in this sound-proofed case, shown with 
front removed. A glass window in the front panel enables 
Vernon Bemis, shown here, who is in charge of magneto over- 
haul, to observe the five hour test given after overhaul. 
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~ Air Corps Learned Plenty 
- ON MANEUVERS 


- But Did the Ground 


By Garrett Underhill 


The author has been « close observer of 
military affairs for a number of years. Since 
the present war began he has been in a 
position to see numerous Unpublished re- 
ports on both air war and ground war on 
each of the battle fronts. During the re- 
cent maneuvers he traveled hundreds of 
miles, seeing at first hand the activities 
about which he has written in this article. 


suite 
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H® air-ground operation in the 

GHQ phase of this year’s Louisi- 
ana maneuvers involved the greatest 
military force ever assembled by this 
country for peacetime exercises. Though 
the shortage of material remained acute, 
for the first time in 21 years sufficient 
planes and equipped ground units were 
on hand to lend an air of verisimilitude 
to Army large-scale mock combat. 

In the main and longest inter-army 
battle, 213,000 ground troops of Lt. 


Gen. Walter Kreuger’s Third (Blue) » 


Army opposed 123,000 troops compris- 
ing the Second or Red Army under Lt. 
Gen. Ben Leaf Assisting the Blues 


“eh MfHinst fie superior armored and more 


Partially camouflaged tractor and trailers 
roll 1,000 lb. bombs past a line-up of Blue 
A-20-A’s. Umpire rules compelled all Air 
Corps units to ‘simulate loading of bombs 
and machine-gun ammunition before flying 
combat missions. 


mobile Red forces were the 200 pursuit 
and 106 bombardment aircraft of the 
Third Air Task Force under Major 
General Herbert Dargue. The Red 
Second Air Task Force wielded by 
Major Gen. Millard Harmon comprised 
148 bombers and 156 pursuits. The total 
of combat ships was thus 306 Blue to 
304 Red—an equalization made possible 
by the allocation of no less than 100 
bombers and 60¢f¢hters from the Navy 
and Marine Corps. With observation 
planes under ground army control added 
in, the.,grand total of all the tactical 
planes ; ah 438 for the Blues, and 388 
for the reds. 


Major General Herbert Dargue who com- 


manded the Blue Air Force, Third Army. 









Troops? 


In spite of the stunning impact of 
Lend-Lease policy upon Air Corps pro- 
curement and training programs, the 
Air Task Forces and observation squad- 
rons acquitted themselves brilliantly. 
They indicated that the Air Corps, in 
comparison with ground forces, has a 
superior ability to withstand over-rapid 
expansion, and is better prepared for 
the coming war. 

After months of small unit training, 
the conduct of the average ground sol- 
dier and junior officer was a severe dis- 
appointment. Deficient in fundamentals 
of scouting and patrolling that every 
hunter ought to know, officers and men 








Major General Millard Harmon, leader “of 
the Red Air Force of the Second Army. 
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A Red Curtiss P-40 E under protective camouflage screening built Anti-aircraft units assigned to this Blue field made a weak attempt to 


at Esler Field by engineers assigned to work with the Air Corps. camouflage pup tents and guns. It is apparent they were little concerned 
Most pilots preferred to leave ships unprotected. about keeping hidden from an air attack. 


These men of the Red Ist Armored Division are being strafed by Morale of air mechanics was high. These men of Ist Observation 


a Blue A-20-A. Many gunners did not bother to practice firing on Squadron, tired with the day’s work, labored all one night to give this 
moving enemy planes. Much valuable experience was lost. Stinson 0-49 a needed 100-hour check so it could fly next day. 


Douglas attack bombers releasing 100 lb. bombs in trail as a demonstration of area bombing for Army officers assembled at Barksdale Field 
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Lockheed P-38’s performed brilliantly. These fast fighters 
were definitely the show planes of the maneuvers. 


A Stinson observation plane of the Red Army working 


cooperatively with an armored half-track. Observation 


squadrons worked steadily and turned in a fine per- 
formance. The 0-49 proved itself to be an excellent air- 


} plane and won praise for its maneuverability. 


would walk and even ride right into 
enemy outposts, or else become hope- 
lessly intermixed with other elements 
of their own forces. At one point a 
small Blue cavalry detachment captured 
or annihilated Reds several times their 
strength, took cargo trucks, a division 
artillery commander and party, defeated 
a platoon of armored scout cars,—all be- 
cause the Reds would insist on driving 
or marching full tilt along improved 
roads without the slightest concern for 
possible changes in the front line, At 
another place, a Red battalion three 
times tried to deliver an ordered as- 
sault, and each time the attack fizzled 
out because its line of advance was al- 
ready clogged with support elements of 
other Red units which had got there 
first. 

All ground operations were conducted 
in an atmosphere of mystery, confusion 
and indecent haste. So abnormally 
rapid for untrained troops was the 
tempo of most movements that avoid- 
able errors were committed and bad 
habits compounded. Unusual was the 
unit that took the time and trouble to 
select suitable emplacements for its 
guns, and to protect and camouflage 
them even in an elementary way. So 
preoccupied were troops in rushing 
about that the simplest rules of cover 
and concealment went unheeded. In one 
instance, Blue infantry walked right 
across an open field in the face of the 
annhilating fire of four heavy Red ma- 
chine guns, and by out-arguing weak- 
willed umpires actually carried the im- 
pregnable Red position. Unfortunately 
the speed and carelessness of these 
maneuvers had significance outside of 
an indication of the state of small unit 
training. These faults meant that higher 
commanders could not obtain a true 
conception of the facility and success 
with which wartime operations could be 
carried out. 

In contrast, the air forces were a 
pleasant surprise. They, too, worked at 
a high tempo. In fact, many more mis- 
sions were flown than had been antici- 
pated. Nevertheless, each mission was 


normally well-flown and _ thoroughly 
umpired. This had to be, since in the 
air there was less opportunity for sur- 
reptitiously cutting corners and getting 
away with sloppy performance. 

It is true that with superior radio 
communications, air operations were 
more under central, and therefore, more 
able control than were the diversified 
and innumerable actions on the ground. 
With civilian air raid warning nets 
functioning fairly well, and with radio 
locater units in use, interceptions of 
raiding pursuit and bombardment were 
carried out with infinitely greater cer- 
tainty and knowledge than were the as- 
saults or counter-attacks of the land 
armies. 

However, the pilots and squadron 
commanders proved themselves fully 
competent in handling situations once 
higher echelons had passed them on. 
On the first day of the army phase, a 


Two photos above show right and wrong 
way for motor columns to operate. Top 
picture shows widely spaced units of 33d 
Division. Machine guns are ready to fire. 
Lower picture shows Red armored forces 
bunched closely together in spite of Blue 
air domination. After their first curiosity 
was satisfied, majority of ground troops 
paid little attention to air strafing. 


Left: the 2nd Army field at Lake Charles, 
La. In foaéground, masked with the white 
cross of the Blue air force, is a Douglas 


transport. Light grey planes in centre sre 
Navy Grummans. ‘At lower right are mobile 
repair shops. This concentration of valu- 
able equipment shows a dangeroug*disre- 
gard for enemy bombers. 





Red pursuit formation was returning to 
Barksdale Field. As it began to form a 
landing circle under the low overcast, 
Blue P-43s swept out of the rain clouds 
and pounced on them. It turned out that : : | 
the Blue intercepter officer had sent out 
his squadron at just the right moment— 
for all Red pursuit at Barksdale were 
servicing—and that his squadron com- c ! 
mander had chosen the proper time and & @ i : a 
place for the attack. Before fresh Red , oe ann. = am Rm ee poe 
interceptors could take the air, the Red at 1 i ae, Ua: f ex, 
P-40s chiah had not already landed am —. MG Ai hides ‘gat ihe ix | 
were out. No sooner was that action 
complete than the Blue squadron picked 
out and shot up nearby artillery ammu- 
nition trucks of the First Armored Di- Many hot-shot pursuit pilots were afraid to fly these grasshopper planes. Pipers, Aeroncas 
vision. In war this surprise attack on and Taylorcrafts were used to excellent advantage by both sides. They were able to get along 
the most vulnerable part of the armored Without airports, landing on roads. 
march column would have raised havoc 
with the passage of the tank division 
through the choke points near the 
Shreveport bridge. 

If anything, the air forces may thus 
be said to have normally done the right 
thing at the right time. When accom- 
panying Red armored divisions in the 
main and longest battle of the maneuver, | 
one could count on a devastating attack ) 
from Gen. Dargue’s bombers the in- 
stant any concentration was made. Red 
engineers maintaining the vital 1000- 
foot pontoon bridge across the Red 
River at Campi were kept very busy 
replacing bridge sections which were 
umpired out, for no sooner would re- 
pairs be complete after one bombing 

(Turn to page 198) 
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Above: lst Observation Squadron awaiting the dropping of a message by an 0-47 A. The fire 
ring of gasoline is lit in a pasture to locate spot for pilot. Planes shown in background are 
Stinson observation ships. 


Small photo above shows detail of large 
airfield at right. Rows of long grass were 
Piled to simulate a farm. Rows were con- 
tinued over runway by blackening it with 
waterpaint. The runway itself was darkened 
and texture roughened by applying mixture 
of waterpaint, cottonseed hulls and sawdust. 
Effect from 500 ft. is shown at right. From 
10,000 ft. the eye could not detect darkened 
Tunway below intersection with horizontal 
Tunway. Fake farm, ditch crossing runway 
and orchard of round blobs would make 
deception complete. This field is at Camp 
Beauregard. 
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The War and Aircraft 





The head of Lockheed’s world-wide service organization re- 


veals some of the lessons his firm has learned from the war. 


By Reagan C. Stunkel, Customer Service Manager, 


“87 EEP ’Em Flying!” 

On the billboards and the radio, 
emblazoned across the country in news- 
papers and magazines and on the lips of 
Americans, young and old, the slogan 
“Keep ’Em Flying” seems to have rung 
the bell in the minds of Mr. and Mrs. 
John Public. Little do Mr. and Mrs. 
Public realize that the tremendous task 
of fulfilling their maxim is one dele- 
gated not to our tremendous production 
facilities but rather to the maintenance 
organizations of our military air serv- 
ices. And a prodigious task it is! 

Strangely enough, there is little prece- 
dent around which such large scale 
maintenance may be planned. Certainly 
there is little to be derived from the 
last war. The airline systems, with their 


smoothly functioning scheduled opera- 


tions are not sufficiently mobile to per- 
mit the extraction of many lessons. Our 
military systems, on a peace time basis 
up to the beginning of hostilities abroad, 
must undergo an abrupt expansion com- 
pletely beyond the realms of comparison 
with any similiar program by virtue of 
the size of the undertaking. 
Recognizing the importance and 
enormity of the job to be done, on April 
29, 1941 the Air Corps created the new 
Maintenance Command at Wright 
Field. A completely new branch of the 
Air Corps organization, the Mainte- 
nance Command has already made deep 
inroads into the maze of problems pre- 





sented by the maintenance of our new 
Air Force. 

It will be of interest to review some 
of these problems. The modern fighting 
airplane is a complex bit of machinery 
to maintain in operating condition. 
With the advent of high output, turbo- 
supercharged engines, complicated hy- 
draulic systems, automatic power plant 
controls and innumerable other ad- 
vancements, all applied in a different 
manner to different types of aircraft, 
maintenance problems mount to formid- 
able heights in direct proportion to the 
number of aircraft being operated. Add 
to this the inevitability of the most dif- 
ficult operating conditions imaginable, 
for the days are gone when work can be 
accomplished in the warm recesses of 
a well-lighted hangar, and some idea of 
the heartbreaking task may.be had. 

The British have found that under ac- 
tual conditions of war, it is impractical 
to keep more than a very few aircraft 
in a hangar at the same time. They 
must be spread around a field, under 
trees or camouflaged to prevent loss due 
to bombing. The maintenance must go 
on, however, in spite of the ravages of 
the elements. 

Aircraft returning from combat 
flights may require new wings, engines, 
or other major components. These 
changes must be made in the open under 
the most trying conditions. Mainte- 
nance equipment, then, must be designed 


Moving damaged bombers from a distant point to a major repair depot is a job requiring 
great dexterity as well as ingenuity. These are Lockheed Hudsons. 
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Lockheed Aircraft Corporation 





Reagan C. Stunkel 


for just such conditions. Aircraft jacks, 
used to lift the planes to check landing 
gear operation, must not sink into soft 
ground when the weight of the aircraft 
is applied.. When the airplane is jacked 
up, a gasoline driven hydraulic test rig 
must be used; ‘since no power is avail- 
able for electric driven equipment. If an 
engine is to be changed, a portable crane 
must be available to swing the old en- 
gine off and the new one on. 

Aircraft damaged so severely that re- 
pair is impractical in the field must be 
returned to the major repair depot. We 
have seen aircraft return with entire 
sections of the fuselage, tail group or 
wing shot away. One aircraft actually 
completed its mission with one entire 
bay of the fuselage shot away, leaving 
the interior open to the airstream. At 
times these damages are not sufficiently 
great to justify returning the plane to 
a depot. It is then a squadron mainte- 
nance problem. A portable works" op 
with drills, riveting equipment, and a 
source of power supply for operating 
the equipment must be used for this 
type work. Generally speaking, a re- 
pafr job requiring less than 48 hours 
is accomplished in the field. 

The question of the proper equipment 
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Maintenance 


for field repairs is a vital one. A great 
deal of foresight and planning now in 
the selection and design of maintenance 
equipment will make the maintenance 
man’s job an easier one later. Above 
all, the equipment must be mobile as 
a unit or “en masse”. Operations in 
Europe have demonstrated that armies 
must move rapidly and can place little 
reliance on fixed base maintenance ac- 
tivities. The equipment must be care- 
fully selected to permit the accomplish- 
ment of any field service job which may 
be presented. 

Aircraft forced down away from the 
operating base are often damaged be- 
yond the resources of the field repair 
station. In England these aircraft are 
quickly surveyed, and if repairable are 
given the necessary temporary repairs 
to permit the aircraft to be ferried to 
the Depot. Aircraft not so repairable 
are likely to be scrapped. Surface 
transportation of aircraft in England 
is dificult due to the narrow confines of 
the highways. 

In most localities in this country it 
is possible to convey moderate sized 
aircraft by highway to a depot. Activi- 
ties outside the boundaries of the 
United States are likely to be more re- 
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Considered as minor damage, this shell-torn wing is repairable in the 
field. Repairs of this type must be handled efficiently and rapidly. 


Se. 


* stricted, however, and necessitate, in 
some cases, the abandoning of damaged 
aircraft because of the exorbitant cost 
of bringing them to a depot. In any 

Sy event, special equipment and _ trained 


iS personnel are required to handle the 
survey repair, or transportation of 
equipment to a depot. Under wartime 
conditions, this job is a particularly im- 
Ig portant one since scarcely a_ single 









- large-scale activity will pass without 
- the necessity of retrieving damaged air- 
“ craft. 
- In general, it is much more practical 

to effect temporary field repairs to per- 
vi mit damaged aircraft to be flown to a 
a major repair depot. These temporary : ee Pe ee 

repairs must be accomplished by a mo- : 
re bile field unit, either ‘ane or trans- Tite Compege % Give cap Sy CNS aE Si 
nd ported by truck to the scene of the re- 
ly pair, and by personnel well versed in ; - 
re the emergency repair of any type of : : a 
1g aircraft. 
At Our own Air Corps has a number of ~ 
ly well equipped and expertly staffed Air 
to Repair depots. These are being aug- 
-" mented by additional depots located at 
. (Turn to page 204) 
1g 
1is 
+ The Hudson at the right can be put 
rs in operating condition in the field, 

but the trainer is damaged so badly : 

at that it must go back to a depot be- 


fore it can fly again. 
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Keep 'Em Flying—Abroad_ 


Acceptance of American airplanes abroad depends not only on the quality 


and performance of individual types. Another important factor, too frequently 


neglected in the past, is the adequate supervision of maintenance service. 


By Arthur L. Fornoff, Service Manager, Bel! Aircraft Co. 


HEN in the early fall of this year 

Airacobras began reaching their 
fighting stations in Britain our service 
men had long been planning, planning 
against every conceivable eventuality 
which might prevent these planes from 
rendering the maximum service for 
which they -were so painstakingly de- 
signed and built. 

On the basis of subsequent experience, 
the organization of service and main- 
tenance abroad has resolved itself into 
eight major phases; 

1. Preliminary preparations here. 

2. Establishment of erection base 
abroad. 

3. Flight testing after assembly. 

4. Inspection to determine operational 
fitness as of that date. 

- 5. Preparations for modifications to 
make plane operational. 

6. Day-to-day task of keeping planes 
in service operational. 

7. Provision of trained personnel for 
instruction in actual overhaul and re- 
pair. 

8. Coordination with “sister” firms 
abroad. 


The Expeditionary Force 


Although on an infinitely smaller 
scale, we nevertheless planned our Brit- 
ish expedition with a thoroughness that 
would have done credit to Hitler’s own 
Blitzkrieg commanders. Drilled into 
each man was the resolution that noth- 





of the need.” 





Art Fornoff went to England in June to establish assembly and servicing facilities 
for Bell Aircraft, and returned the middle of August. Traveling by transatlantic 
Clipper, the crossings were accomplished without incident. He is leaving again, 
early in November, to continue his good work in Britain. 

Eloquent testimony to the value of Fornoff’s service abroad is contained in a 
recent letter from Edward Warner, Vice Chairman of the Civil Aeronautics 
Board, who himself spent some months in England early this year. He writes: 
“The role of the American industry’s service representatives in England and in 
other combat areas is of enormous importance in getting the American equipment 
into effective service, and so to the general success of the war effort. Even the 
best of aircraft and the best of operating organizations will benefit by being 
properly introduced to one another; and it is immensely helpful to have new 
types accompanied or preceded to the war area by properly qualified factory 
representatives, acquainted not only with the details of design, construction and 
maintenance requirements, but with the tests undergone and the operating 
experience acquired in the United States. It is not easy to spare men of the 
right stamp from the factories, hard-pressed as they are by the problems of 
production; but no one could have spent any time in England in recent months 
without feeling the importance of assigning such men as Mr. Fornofft (of whose 
services I have heard very flattering report from England) to stations in Britain. 
There have been a number of such men, representing a number of companies; 
but during my own time in England the supply seemed always to fall well short 








ing short of total demolition should 
stand between these fighters and the 
thin air high above Britain. Moreover, 
they were instructed to assemble and 
relay to the United States all possible 
information to assist us in providing 
better and better airplanes as time went 
on. The various phases of the pro- 
gram are discussed in the order listed. 

One. To date, seven of our ablest 
engineer-mechanics have been selected 


A squadron of Bell Airacobzas in England. 


British Press Service 


to assist me in supervising service and 
instructing British mechanics in main- 
tenance of our airplanes. At the out- 
set, a number of complete servicing kits 
were assembled. They were sent by 
different routes at different times to 
insure the safe arrival of at least one 
in spite of possible mishaps, and a mas- 
ter reference set remained in the United 
States. 

Each kit contained a complete set of 
tools necessary to perform any repairs, 
complete sets of blueprints and draw- 
ings and all operating and service man- 
uals. Each man was advised that he 
need not be financially responsible for 
any tools left in England, for it was 
felt that to leave these tools wherever 
a need existed was far more valuable to 
us than the cost of replacement. In 
the case of large or special tools which 
were to be supplied under contract or 
by the customer, complete blueprints 
were included so they might be dupli- 
cated in an emergency. 

Two. As soon as the erection base 
was selected, our men went to work 
setting up assembly lines patterned on 
those of the home plants. We arranged 
for the procurement and training of 
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labor. We endeavored to train 


local 
these workers to perform a few opera- 
tions efficiently at a single station in 
order to train our crews in the shortest 


possible time. Dollies, workstands, 
hoists, all had to be in readiness. 

Three. As the aircraft were assem- 
bled, utmost care had to be exercised 
to see that each airplane was in perfect 
shape to deliver a safe and satisfactory 
performance. Particularly in view of 
the many handicaping circumstances 
was it necessary to conduct the most 
rigid inspection of each plane and its 
equipment before okaying it for flight. 

Four. Following the completion of 
successful flight testing, operational 
groups inspect the plane to determine 
what modifications need to be made in 
design or equipment to bring the orig- 
inal model up to date in accordance 
with operational requirements as of that 
time. Under wartime conditions im- 
provements are developed and applied 
with surprising rapidity and certain 
operational requirements must be met 
which are rarely foreseen prior to actual 
combat operations. With respect to the 
Airacobras, only minor changes were 
found to be necessary. 

For example, *the antenna location 
might be satisfactory for normal opera- 
tions, but might constitute a real hazard 
to a weary fighter pilot jumping out of 
his cockpit in absolute darkness. It 
must be moved to avoid any possibility 
of injury to the pilot. Ammunition 
boxes, oil tanks, refueling points, pres- 
tone tank, all must be easy of access 
and simple to find and service in dark- 
ness and under all weather conditions. 
Guns must be so installed that they can 
be pulled out and replaced in a matter 
of minutes. All such modifications must 
be made before the plane can be accepted 
for combat duties. 

Five. Not only must the modifica- 
tions be made on the aircraft already 
completed and those under assembly, 
but preparations must be made to see 


that these changes are accomplished. 


with a minimum loss of time on all 
planes in process of manufacture and 
to come. 

Six. Once the planes are made op- 
erational and placed in active service, 
there begins the long steady grind of 
keeping each one serviceable, day in 
and day out, under all weather condi- 
tions, no matter where it might be. 
This cannot always be accomplished 
by merely following the letter of a legal 
contract. It requires compliance with 
the spirit of a contract of good intent 
which transcends ordinary concepts of 
Servicing obligations. 

In this connection, I have never for- 
gotten the attitude of one of my earliest 
employers. He was in the automobile 
business. “Service,” he told me, “is 
nothing more than being pleasant to 
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British Combine 


These are the first of the Bell fighters to go into active service in England. 


the customer to keep him satisfied. If 
a recent buyer comes back and wants 
you to look over his car, just stand 
on the running board and look over the 
top; technically, you will have fulfilled 
your obligation.” 

My deep personal conviction ever 


since has been that he confused “look-- 


ing over” with “overlooking.” He 





First three engineers to go to England for 
Bell: left to right: Robert Clydesdale, Arthur 
Fornoff, Kenneth Frey. 


overlooked the important thing. You 
can’t keep a customer sold throughout 
the years by such tactics. So, our 
service men are not likely to quibble 
over the line where their responsibility 
ends and some one else’s begins, nor 
do they wait to “let George do it” or 
haggle over items of expense. Nothing 
short of an act of God or man-made 
catastrophe of major proportions will 
deter them from procuring spares or 
tools, effectuating repairs or whatever 
else is necessary to keep their ships 
flying. To this end, they are given all 
cooperation and encouragement possible 
by the remainder of our organization. 
Seven. Since, obviously, a Bell Air- 
craft service man could not always be 
available as the numbers of Airacobras 
in service swelled rapidly, we exercised 
the utmost care in the selection of mea 


to serve as instructors to British as- 
sembly workers and service teams. Four 
specialists were chosen on the basis 
of their experience and the ability to 
impart their knowledge to others. They 
comprised a structures and stress en- 
gineer, a man who knew all the answers 
on assembly and production, an instruc- 
tor on repair and overhaul, and an elec- 
trical engineer who was _ thoroughly 
familiar with all accessories and equip- 
inent. 

The whole problem of adequate main- 
tenance of American equipment abroad 
has been aided greatly by the British 
decision to send “service teams” to 
America to be thoroughly schooled by 
various manufacturers in the repair 
and maintenance of their own types of 
aircraft. 

Eight. For the various American 
manufacturers supplying planes to the 
British, “sister” firms have been ap- 
pointed among Britain’s aeronautical 
producers who are responsible for the 
assembly, overhaul and repair of a spe- 
cific American product. Naturally, the 
fullest cooperation. and mutual assist- 
ance between the “sister” firms of the 
two nations is essential The Ameri- 
can manufacturers can make a large 
contribution by seeing to it that their 
sister firms are provided with the most 
complete information possible. They 
should be sent operation manuals, stand- 
ards books, all blueprints, complete 
stress analyses. The American pro- 
ducer also should see to it that the 
British. concern receives promptly the 
same complete information on all ac- 
cessories and every bit of equipment on 
the airplane, no niatter where the origin 
of supply. 


The Broader Concept of Service 


“Sales and service” has become a 
common phrase in modern industry. 


-But service all too often is just an 


(Turn to page 188) 





Maintenance on the Move 


The Air Corps has new equipment and methods for servicing combat planes in the field. 


AINTENANCE in modern war 
has by necessity been designed to 
keep pace with the rapid offensive tac- {| 
tics of the air forces. There was a | . ; — vs 
time when large fixed depots with out- : — ee p71 * 
lying semi-fixed sub-depots could main- \& os se ne ger 0. WA 
tain and supply tactical squadrons. [ie A eX ae : TS. Se 
From these the squadrons were serv- [ew @ ar a om oh oe var 
iced in ‘order to remain operating and . Lee Es? e ats eas e Mi i. 
clear the ground ahead of the rela- we aa 2 i Tr 3 
tively slowly moving troops. But with ' 
mechanization these troops moved 
faster, and so did the air force and now 
so does the air forcé’s maintenance. 
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The 4th Air Depot Group, organized at Patterson Field and transported 
South by hfige motor trucks, erected a number of temporary buildings. 
Construction was done almost overnight. Buildings were used for a 
variety of Air Corps purposes. 





re 


Above view is an interior of one of the trailers shown at the right. A 
wide variety of machine shop and sheetmetal work can be done. In 
the left background is a Do-all machine, which is typical of equipment. 


en ete 


Exterior of portable machine shop of the 
4th Air Depot Group, as used in Southern 
maneuvers. 


A portion of the mobile equip- 
ment just before it left Patterson 
Field for the Air Corps maneu- 
vers. 





The latest development in this race 
to keep abreast of the fighting units of 
the Army Air Corps is the Mobile Air 
Depot Groups—a mobile repair and 
supply unit designed to “roll along” be- 
hind the advancing front lines. It 
holds a unique place in the gigantic or- 
ganization of the Air Service Command 
in that it functions in the theatre of op- 
erations, doing all but completely re- 
build an airplane within shell fire of the 
enemy. Its purpose is to be a connect- 
ing link between the zone of combat 
and the zone of the interior. 





Photographs on this page are of the 25th Air Base Group, regularly 
stationed at Orlando, Fla., which was attached to the Third Army in 
the Louisiana maneuvers. This is a tail assembly repair job. 


To provide mechanics with more space, sheetmetal equipment was 
moved into lean-to tents next to mobile machine shops. These are not 
posed pictures, but actual work being done near Beaumont in September. 


Method of Operating 

The Air -Depot Group is organized 
to install and then be prepared in.a 
period of ten days, if necessary, to 
transport itself, or to be transported, 
to the next designated point of op- 
eration. In tactical situations where 
the advance is so rapid that even this 
period is too long, the units are “leap 
frogged” so that as one unit is being 
used another is in readiness in reserve 
to move ahead. While this is taking 
place the unit just operating is packed 
up and held in reserve to make a simi- 
lar move. Thus with this speed main- 
tenance is assured in any eventuality. 

In combat the unit is able to per- 
form all of the necessary maintenance 
work to meet the existing situation. It 
is responsible for supplying and re- 
Pairing all of the aircraft that it is 
servicing as well as salvage parts from 
crashes. To do this a very fléxible or- 
ganization has been built around the 
necessary fundamentals in order to have 


equipment available under any circum- 


stances. If tropical jungles are to be 
encountered it is obvious that the re- 
quirements are not the same as for far 
northern climates. However the ma- 
chines for. repairing and maintaining 
the planes are present for outfits serving 
in either location. 

In addition to the supply of materials 
for the combat units the Air Depot 
Groups also supply the personnel re- 
quired for operation. Incase a plane 
and crew is lost by one of the squadrons, 
for instance, the officer in charge noti- 
fies the Air Depot Group of the per- 
sonnel needed to fill the vacancy and 
the orders for the replacement are is- 
sued immediately. To keep a reserve 
pool available, officers and enlisted men 
are assigned to these depot groups and 
ordered to wait there for further orders 
assigning them to a combat unit. 

These units serve four tactical 
groups including bombardment, pursuit, 

(Turn to page 166) 


This type of mobile machine shop is slightly smaller than that shown 
on the opposite page, but it is well equipped with tools necessary for 
light repairs which have to be made in the field. 


At Lake Charles, La., this practical engine stand was used during 
engine changes. The 25th Group comprised about 20 officers and 275 
enlisted men. Service was given to both army and navy planes. 


Mechanics of the 47ih Materiel Squadron making an 
engine change at Lake Charles, La. Temporary scaf- 
folding was rigged from which a chain hoist was sus- 
pended. A considerable amount of portable field tesi 
equipment was used by these mechanics. 
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This double dolly speeds propeller changes. The unit taken off the ship is swung on the 
shait at the right, by means of an overhead chain hoist. The propeller now on the dolly 
is then put on the ship. The dolly has three rubber-tired wheels. can be pushed by men 
or towed by a tractor. Propeller tools are kept in the cabinet forming body of dolly. 


Official U. S. Air Corps photos by 45th Air Base Photo Section. 





P-40’s on the line warming up for a night flight. Mechanics work steadily night and day to keep these ships in action. 





Men On The Groun 


Maintenance men of the Air Corps are doing a vitally important job 
at every training and tactical field in the country. Work at Hamilton 
Field, California, is representative of that done at most of the larger 


pursuit fields where Base Engineering Officers are stationed. 


NLY a pilot appreciates good main- 

tenance work. As he pursues his 
mission over rough mountains and tur- 
bulent seas he must know that his en- 
gine and plane will not force him down. 
Although it nestles in a sunny Cali- 
fornia valley, Hamilton Field is sur- 
rounded by treacherous mountain peaks 
and often by fog-filled valleys. Pilots 
of the 20th and 35th Pursuit Groups, 
who fly from this advanced tactical 
base, have learned to put confidence in 
their partners on the ground who work 
around the clock to keep the P-40’s 
flying. 

The combat ships at Hamilton Field 
must always be ready. One month, 
with only an hour’s notice, ships, pilots 
and mechanics are whisked off to a 
temporary field somewhere in the moun- 
tains, from which they must carry on. 
all operations. Another month the 
squadrons move to war games in the 
South or off to maneuvers elsewhere, 
a thousand miles or more from their 
base. The maintenance men must make 
sure that planes are always ready. 

Photographs on these two pages show 
a few of the many jobs mechanics do 
at Hamilton Field. All pictures were 
taken for AvIATION by the Photo Sec- 
tion of the 45th Air Base Group of the 
U. S. Army Air Corps. 
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General view of the Base Engineering shop 
at Hamilton Field. This shop is clean, well 
lighted and equipped with lathes, radial 
drills, surface grinders and other machine 
tools and a variety of sheetmetal equipment. 
Officers are proud of the high caliber of 
work turned out. 


This sturdy, 6-wheel truck was adapted for 
changing engines, both at the base and in 
the field. A sling is secured to the Allison 
engine which is swung free after all con- 
nections have been unfastened and the 
mount unbolted. Then the engine is re- 
versed so that the rear of the engine goes 
on the truck first. The engine mount fittings 
are secured to the two horizontal members 
on the uprights at the left on the truck. The 
Propeller shaft rests in the support now 
shown resting temporarily on the ground. 


Left: sheetmetal me- 
chanics are shown 
riveting a_ reinforce- 
ment on the gun cowl- 
ing of a P-40. Parts for 
the new brace were 
assembled from blue- 
prints and then * in- 
stalled. 


Typical of shop equipment is this precision en- 
gine lathe, operated by Pvt. Ted Rudnisky. 
which can be used for a wide range of work, 
from as large as turning contacts on propeller 
hubs or as small as putting 80 threads per inch 
on a small bolt. 
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Corpus Christi 


=e 
ae 


At its new Air Station in Texas the Navy has built 
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a great, sprawling city of barracks, hangars and 


ee 


flying fields. In these two pages of photographs 
are shown some of the maintenance activities 


that keep Navy airplanes flying. 
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U. 8. Navy oficial photographs 


As each new airplane is received it is given an ac- 
ceptance check. These mechanics are going over a 
new Curtiss trainer from propeller to tail. 
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Emergency engine repair on a Stearman trainer. Unlike the Air Corps, This mechanic is checking a turn and bank indicator line on a 
which sends engines requiring major overhauls to central depots, the Navy Navy Stearman trainer. A wide panel, which hinges at the top, 
does all engine work at each station, including the numerous Naval can be opened for maintenance work. Because of rough treat- 
Reserve bases. Mechanics must learn to do all-around engine maintenance. ment they receive, trainers are given daily inspections. 


Another view during an engine check on an SNC Curtiss trainer. This Lubricating the landing gear of a Stearman trainer with a pres- 
engine cowling hinges at the top and can be lifted out of the way. The sure grease gun. Due to the warm weather at Corpus Christi, 
Navy uses many types of engines and mechanics must know each type. maintenance can be carried on outdoors the year around. 








Above: Navy mechanics checking and inspecting the 
hydraulic system of a SBC-4 Curtiss Scout Bomber. 


Left: Start of general overhaul on a Curtiss 
Scout Bomber in the assembly and repair 
shop. Any kind of repair can be made. 


Inspection of an SBC-4. This complex maze of tubes, wires and 
controls shows why maintenance mechanics need specialized 
training. Many new mechanics are trained here. 


A four-bladed test propeller is used for the ground run-in during 
engine tests. This engine has had a major overhaul. 


Brake inspections are made at periodic intervals on all ships. 
This is a Navy Stearman trainer. 


One of the many types of airplanes operated at Corpus is the 
patrol bomber. This is an engine check on a PBY. 
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foo is the right of a man to 
stand on his own two feet, and 
with his own hands and talents 
carve out a place for himself and 


his family. 


There is the right of a woman to 
look hopefully ahead, to raise up 
her brood in dignity and self-re- 


’ 


spect, undictated to save by herown 
mother-wisdom and conscience. 


There is the right of a boy to lead 
the hale, free life of boys, flying 
kites when the wind blows, playing 
cops and robbers when he wants, 


( hl 
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going to school when he musi- 
and out of it all somehow shapit 
a future to a good pattern. 


There is the right of a small chi 
to its chance for health and lot 
and laughter, to a good start" 
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ward who-knows-what fine and 
useful life in years to come. 


Simple things, aren’t they, these 
things that spell America and add 
up to freedom! 


So simple, so wholesome, it seems 
daft that somewhere bombs scream 
down to blast them, tanks lunge 
to crush them, bullets fly to 
drive from the minds of men the 
idea that these are their rights, 
inalienable. 


But the bombs do fall, the tanks 
do roll, the bullets do fly—and in 
such a world our only shield seems 
to be more bombs of our own with 
bombers to carry them, more tanks 
and the cannon to arm them, 
more bullets and faster guns to fire 
them. | 


So it is that from Goodyear facto- 
ries meant for building things to 
enlarge life and make it better, 
now must flow in a swelling tide 
the things our country needs if 
we are to hold what 

we have. 











AMERICA MUST BE FIRST 
IN THE AIR 

Unless and until America is the most 

powerful nation in theair,oursafety, iam 

our freedom, and our standard of , “a 

living will not again be what they \ ~ 














Skills and facilities developed that 
a peaceful world might have better 
tires, floor coverings, soles and 
heels, transmission belts and a 
thousand like useful things, now 
focus on the making of barrage 
balloons, bomber wings and tails, 
bullet-puncture-sealing inner 
tubes and fuel tanks, gas masks, 
rubber tank track treads and a 
host of other Goodyear-made de- 
fense products. 


This is no choice of ours — like 
yourself, we would far rather 
spend our days making this a land 
where life can be richer, liberty 
enjoyed, where the pursuit of 
happiness can go steadily on. 


But when the decision lies between 
helping our government prepare 
for impregnable defense of such 
things, or running the risk of 
having them swept away, there is 
no option and we feel as we know 
you do. 


That which we in America have, we 
intend to do cur part to hold. 


Compared with holding it, what 


else matters? 


have been in the past. . 
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British Service Teams 






Study American Aircraft 


Our aviation industry is engaged in a cooperative program 


with the British to improve handling of American flying 


equipment abroad—lease-lend program for small tools urged. 


FFICIALS of the British Air 

Commission acknowledged that a 
plan is already in operation which is 
designed to improve the maintenance 
and servicing of American flying equip- 

ment abroad. 

_ Service teams of Royal Air Force 
enlisted mechanics are being trained in 
the assembly, repair and servicing -of 
Anicrican equipment at various plants 
throughout the United States where air- 
frames, engines, instruments and other 
accessories are in production for the 
British. 

Each service team normally comprises 
six men, non-commissioned officers 
already highly trained and fully quali- 
fied in the R.A.F., one metal rigger 
(aircraft mechanic) ; two engine fitters 
(aircraft engine mechanics); one in- 
strument maker; one electrician; one 
armorer. The team assigned to a par- 
ticular type goes to the factory produc- 
ing that type. They obtain living quar- 
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ters in the vicinity and remain as long 
as is necessary to master their subject. 

The metal rigger spends his time at 
the scene of fabrication and assembly, 
obtaining all the knowledge he can re- 
garding the airframe assembly and all 
of its comporients. The two engine 
fitters study the method of mounting the 
powerplant, the location of engine ac- 
cessories, features of installation, proper 
ways of servicing, checking, replacing 
minor parts and so on, then they go to 
the factory of the engine manufacturer. 
There they study the design and con- 
struction of the engine, as well as major 
repairs, overhauls and _ inspections. 
Wherever necessary they also travel to 
the plants of the suppliers of engine 
parts and accessories. so that they will 
be completely informed on everything 
relating to the powerplant. 

The instrument maker and electrician 
follow somewhat the same procedure. 
After familiarizing themselves with all 


British Combine Photos 
From the “arsenal of democraty” comes this Douglas DB-7 shown being unloaded some- 
where in England to join her aerial fighting forces. Some of the American planes have 
been put into the air within three days of their arrival by ship. The accompanying 
article discusses problems of adequate maintenance for such equipment abroad. 








the instruments and electrical equipment 
as installed in the completed aircraft, 
they visit in turn each of the manufac- 
turers supplying such equipment to be 
instructed in the design, construction 
and repair of every part. 

The armorer is concerned with the 
installation of armor plate, bomb racks, 
turrets, guns, ammunition boxes. His 
job, though as fully important as the 
others, usually does not require as much 
time. Therefore, there is not at present 
an armorer member of each team. 

By early November, teams were hard 
at work with Lockheed Aircraft, North 
American Aviation, Glenn L. Martin 
Co. and Curtiss-Wright Airplane Divi- 
sion. Additional teams are being sent 
to plants of other manufacturers as 
rapidly as qualified men can be selected 
and transported to the United States. 

In spite of the sizeable handicaps un- 
der which these men are working, it is 
noteworthy that all reports from the 
firms training the teams thus far have 
been enthusiastic over the spirit of these 
R.A.F. men, who are reported to spend 
12 hours a day regularly at their job. 
They do not have unlimited funds at 
their disposal, and quarters are usually 
difficult to find in the neighborhood of 
our big aircraft plants, but with the 
cooperation of the firms and other 
assisting agencies most have been made 
fairly comfortable now. 

The instrument men, particularly, 
have to travel great distances between 
their assignments and all of the mea 
have to maintain an orderly accumula- 
tion of data in addition to their prac- 
tical experience so that they may in- 
struct others upon their return. The 
men in these teams are volunteers from 
service squadrons who have had long 
years of experience. They evidently 
have been selected with a great deal of 
care, to the end that they may not only 
absorb as much knowledge‘as possible 
here but can also impart their knowledge 
of American flying equipment to the 
combat squadrons concerned. 

The project outlined is directed to- 


(Turn to page 182) 
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Media the Frontiers of Freedom 


Just as the frontiers of America grew beneath the flying hooves of the mustangs, 
so today’s frontiers of freedom are guarded by North American Mustangs — swift 
pursuits named for the hardy strain of American wild ponies. 


These fleet, agile fighters, in active service with the RAF, are helping Britain 
attain complete supremacy in the air. 


CURTISS-WRIGHT CORPORATION - Yigetllee Lui » CALDWELL, WEW JERSEY 
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IN DEFENSE OF TRADITION 


yx America’s traditions of freedom and democracy are today 
backed up by armed forces on land, on sea, and in the air. 

Designed, perfected and fabricated in Breeze laboratories 
and factories, such developments as Radio Ignition Shielding, 
Flexible Conduit and Fittings, Multiple Electrical Connectors, 
Tie Rods, Armor Plate and Cartridge Engine Starters are 
among the many Breeze products to be found performing 
dependably in all three elements. 

With four plants in operation, Breeze continues to play its 
part in today’s tremendously increased defense program. 


C CH 
RPORATIONS INC. 


NEWARK, NEW JERSEY 
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Light Plane Maintenance 


Lessons about light plane maintenance that 


have been learned through the C.P.T. Program. 


By Donald C. Dobbyn, Chief, Maintenance Section 
Civilian Pilot Training, C.A.A. 


FEW years ago, when an airplane 
was purchased, for either com- 
mercial use or pleasure, little thought 
was given to maintenance until the air- 
plane had been in service for at least 
a year. The need for replacements and 
overhauls was then brought to the 
owner’s attention with painful clarity, 
and gradually a consciousness devel- 
oped that airplane design, operation, 
and maintenance are as closely allied as 
the “Three Musketeers.” The lessons 
gained from those days, and the in- 
crease in the amount of flying during 
the last two years have resulted in many 
changes pertaining to these three mus- 
keteers—design, operation, and main- 
tenance. 

The national defense emergency, 
which necessitates the large volume of 
pilot training being performed by the 
Civilian Pilot Training Program of the 
Civil Aeronautics Administration, puts 
flying time on airplanes at a rate many 
times more rapid than previously. In 
order to keep these airplanes going, in 
this essential training program, it is 


necessary to pay much attention to. 


Maintenance. In view of the more con- 
centrated use of airplanes now, with 
the attendant increase in required atten- 
tion to maintenance replacements and 
overhauls, the impression might develop 
that there has been little improvement 
in the maintenance needs of the present- 


AVIATION, December, 1941 


day airplane over the older models. 
However, a comparison of maintenance 
repair costs per flight hour readily re- 
veals, the improvement that has been 
made in all three musketeers—design, 
operation, and maintenance. 

The manufacturer of an airplane must 
furnish a product which operates satis- 
factorily under the widest possible va- 
riety of conditions. Some of his air- 
planes will be operating from industry, 
sandy airports which rapidly wear 
engines and bearing surfaces. This 
condition indicates the value of such 
things as hinges with replaceable bush- 
ings or dust-proof ball bearings. Other 
airports are located where extremes of 
temperature are encountered, and cold 
engine operation is the rule. Our sec- 
ond musketeer, operation, is important 
here because engine wear must be pre- 
vented by avoidance of over-priming 
and care to warm up the engine, with 
external heating devices when neces- 
sary, before flight. Some of the manu- 
facturer’s airplanes will be operating 
from fields located 14 miles above sea 
level where air is thin and engine pow- 
ers are low, but where temperatures 
go to the two extremes. Many of his 
airplanes are used on rough auxiliary 
fields, which operation calls for sturdy 
construction and a frequent check-up 
on rigging. This sturdy construction, 
to take care of the rough auxiliary 





fields, must not result in too much 
weight which would be unnecessary on 
smoother fields. . 

The manufacturer must learn of all 
these difficult conditions and must in- 
corporate in his airplane satisfactory 
means of surmounting them at a rea- 
sonable cost to the ultimate user. Much 
of this information he gains in’ the 
experimental laboratories and shops, of 
his factories, but most of it must come 
from the field. Of course, over the 
past years, manufacturers were able to 
keep in fairly close touch with their 
relatively few customers, and from 
them they gained considerable volume 
of information and misinformation. The 
latter because the owner and operator 
of the airplane was not necessarily 
schooled in engineering or mechanics. 

The present large volume of Govern- 
ment contracted and Government con- 
trolled flight training immediately 
made plain the necessity for overseeing 
the maintenance and operation of train- 
ing aircraft in order to assure contin- 
ued usefulness, at reasonable cost, of 
each piece of training equipment. In 
the Civilian Pilot Training Program a 
nation-wide network of maintenance 
supervisors has been stationed in the 
seven regions into which the country 
is divided. Each supervisor is respon- 
sible for the continued satisfactory 
operation of approximately 60 airplanes 
operated by some 12 flight contractors. 
These supervisors were selected because 
of their knowledge and qualifications as 
mechanics, and the eligibility require- 
ments they have met are high; suffi- 
ciently high that we may put full cre- 
dence upon the statements regarding 
mechanical conditions which they send 
in from their districts. These state- 
ments which accumulate in Washington 

(Turn to page 216) 





































AIRWORTHY 


ANY airport visitors who enjoy watching 

the big transport planes “take off” may 

not be aware of the interesting story of service 

and maintenance behind each liner which rolls 
up to the runway ready for flight. 

Before the Inspector certifies a transport as 
“airworthy” in accordance with Civil Aeronau- 
tics Board and airline regulations, the ship has 
been through the most rigid inspection. Every 
inch has been gone over by master aircraft 
mechanics. Controls, landing gear, instruments, 
radio installation and motors have been 
tested by specialists and rechecked by 
inspectors. 

Preparing an airliner for a flight is 
today a highly organized, systematic job. 
American Airlines, at the New York ter- 


minal alone, employ approximately 1000 men 
in the maintenance of transports. In the shops, 
motors are taken down, rebuilt, tested under 
elaborate controls. Engineering advances are 
continuously being built into the planes, and 
passenger ships actually grow better in use. 
“The inherent utility and public service of 
air transportation,’ says President C. R. Smith 
of American Airlines, “creates increasing de- 
mand which will continue to call for larger, 
faster planes. Maintenance will become more 
and more exacting, will require constantly 
greater skill. It is a vocation for ambitious, 
intelligent men who have a background 
of sound technical training.” 
For such men, the future is bright in 
aviation. 


ACADEMY OF AERONAUTICS, LaGuardia Field, New York 
CASEY JONES SCHOOL OF AERONAUTICS, Newark, N. J. 


COMPLETE TECHNICAL COURSES IN AERONAUTICS 


ct Ss. 


: i 
President 


ADVERTISEMENT NUMBER EIGHT OF A SERIES ALSO APPEARING IN TIME AND FORTUNE 









By Charles Sander, 
Chief Engineer 


Kinner Motors, Incorporated 





To get to the hangar at the Windsor Mills, 
Quebec, training field, mechanics and pilots 
had to carve their way through this deep 
snow drift. 





Servicing Canadian Kinners 


HEN the war broke out the Can- 

adian Royal Air Force numbered 
3000 men, fliers and ground crew com- 
bined. Today it is well over ten times 
that figure and still expanding at a 
prodigious rate. 

The accomplishment is one of the 
great sagas of the war. Starting from 
scratch all along the line, with green 
hands and with time and the elements 
against them, seldom have men tri- 
umphed over such overpowering odds. 

Canada was primarily an agricultural 
nation and had no great supply of me- 
chanically minded men to draw upon. 
Men who literally had never seen air- 
planes and stood in awe of them were 
taken from farms, forests and coal mines 
and trained as aircraft mechanics. 

With time at a premium there was 
no opportunity for research or careful 
investigation. So Canada had to cut 
and try—with green hands with unfa- 
miliar equipment—as it went along. 

There were many mistakes and it was 
tough going for a while, but from it has 
come one of the world’s great air 
forces. ; 

This article deals with the mainte- 
nance of the Kinner engines that power 
the Fleet Finch II primary trainers 


Snow plows must often be operated for several hours every morning before runways 


are clear enough for training. 


+ 


ene 


which are being flown day in and day 
out under the British Commonwealth 
Air Training Scheme. 

An unusual operation record is being 
written with the hundreds of Kinner en- 
gines employed:in Canada. In the first 
place, Canada has demonstrated, and it 
is now an official order, that all Kinners 
operate a minimum of 640 hours between 
overhauls, instead of the customary 480- 
hour period. 

In effect, this 160-hour boost, which 
amounts to a 33 percent minimum in- 
crease, gives Canada an extra Kinner 
engine for every three in service. Can- 
ada has set no limit on the maximum 
time between overhauls. This is subject 
only to the discretion of the local en- 
gineer. 

Canada has built up this efficient 
record through a long and arduous de- 
velopment and educational program. A 
new conception of the operation of air- 
craft engines under severe winter con- 
ditions had to be written and a 
well-trained personnel, capable of avoid- 
ing well meaning but harmful mistakes, 
had to be developed. 

Many experimental cowlings, how- 
ever, were tried by Fleet Aircraft, Ltd., 
in early installations of Kinner engines. 
One included five hoods that extended 
to the top of each cylinder head. Each 
hood had a door that could be opened 
and closed from the cockpit, with which 
the pilot could control the temperature 
of the engine. 

What these doors actually did was to 
let all of the air flow around one side 
of the cylinder only, resulting in uneven 
expansion, with consequent operating 
difficulties and even piston seizures. In 
the correction of these difficulties the 
Kinner service staff worked in close co- 
operation with the engineering branch 
of the RCAF and with Fleet. 

It was found that any unnatural 


(Turn to page 194) 
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Typical winter day at a Canadian training base, with Kinner-powered Fleet-Finch II's on the line. 














































More Flying Per Day 
For Airline Planes 












Maintenance men are contributing greatly to national defense 
because they are making it possible to get more intensive use of 
airplanes than ever before in history. Airlines have fewer planes 
than are actually needed, but maintenance crews have speeded 
up their methods and by working around the clock are keeping 
air transports flying steadily throughout the country. Never be- 


fore has airline maintenance been more important. 





Busy Joe Martin of American Airlines 
maintains the largest fleet of transports 
of any line in the world. 





TWA‘s weight engineer Kirk Raynesford Northeast Airlines developed this field cart 
weighs the Stratoliner with two 15,000 lb. which has an automatic brake that oper- 
scales plus a suspended tail scale. aies as soon as handle is released. 





Doc Anderson of Chicago & Southern is 
proud these days of the brand new base 
at Memphis. 
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Newest large hangars 
in the country are at 
Washington, D. C. At 
present Eastern and 
Penn Central are shar- 
ing this hangar but 
soon each will have 
large space and 
American will also oc- 
cupy a hangar. Penn 
Central is already 
moving its base from 
Pittsburgh to Wash- 
ington. 
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oe Se United Air Lines has always been a leader in communications. This is a test 
“ OT Se Se panel in the new radio-electric shop at Cheyenne. Bendix DF tester in foreground. 


American Airlines has developed a new maintenance dispatch 
system by which servicing is carried on whenever airplanes are 
on the ground. Major overhauls are done at the LaGuardia base, 
shown here. A DC-3 is getting a thorough going over. 


At Delta’s new shops in Atlanta C. P. H. F. Clarke keeps Inland’s fleet of 
Lyle makes plaster molds from which Boeings operating smoothly between 
sheetmetal parts will be drop hammered. Cheyenne, Great Falls and Huron. 


James T. King, Western Air Lines maintenance superintendent, 
has worked out with United Air Lines the only complete inter- 
change of airplanes now being used between two lines. 


Trans-Canada is more than an airline these days. Its mainte- 
nance base in Montreal and shops elsewhere overhaul propellers, 
instruments and accessories for the Royal Canadian Air Force. 


Newly appointed maintenance superin- Continental at Denver has much 
tendent for All American Aviation is new equipment. Here R. C. John- 
Edward D. Musser. Base is at Pittsburgh. son, engine shop foreman, operates 
The line operates a fleet of Lycoming- a piston ring lapping machine built 
powered Stinson Reliants and has been here. An air-operated reciprocat- 
sending engines to factory for overhaul. ing piston rotates through a 40 
Beginning immediately, under Musser’s deg. arc each stroke. | Machine 
direction, line will do all engine work. stops after set number of strokes. 
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We’ve come to the conclusion that our public can’t take it. First they were clamoring for 
really tough problems. So we ran them. Then what happens? The fellows who had beén 
doing most of the yelling fold up and silently steal away. Only a few hardy souls, such as 
the fellow below, can answer those stickers. Shall we go back to diaper-days problems, boys? 


Major Al Williams, alias, ‘“Tattered Wing Tips,’’ 
Gulf Aviation Products Manager, Gulf Bldg., Pittsburgh, Pa. 





There’s something about a plane that 
moves more people to poetry! Here’s the 
latest to reach our desk. It’s from Miss 
Bonnie Walters of Omaha, Nebraska. 


The plane in the hangar stretched its wings, 
And gave a mighty yawn, 

He thought as he wriggled his piston rings, 
My, what a beautiful dawn! 


He partook of his breakfast of gasoline, 
And out on the runway he rolled, 

Then, glancing to see if his face was clean, 
Up into the air he strolled. 


He impolitely scared a tree, 
By zooming far too low, 

Then looking up, what did he see! 
It brought him grief and woe. 


For soaring high above him, 
He saw his girl friend, Jane, 
She was acting coy with Tailspin Jim, 
Oh, it gave him a pain. 
So up he went with a mighty roar, 
And knocked Jim in a spin, 
He watched him hit the floor 
And then, took Jane back down with him. 


Jane thought that he was wonderful, 
And softly rubbed wing tips, 

She praised him till the little plane’s heart, 
Was doing backward flips. 


The little plane was very gay, 
His head was in a wt 

Then he and Jane went off to play. 
They both were very proud. 


THIS MONTH’S BRAIN 
TWISTER 


Robert Smith, of Hamilton, 
Ontario, is one of the fellows ¢: 
who thinks our “‘tough”’ prob- ~ 
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lems are just sissies. So he sends in one of 
his own. What can you do with it? 

A flying hunter took off and started to 
fly due South. After he had traveled 100 
miles he had seen nothing, so he turned 
and flew due East. At the end of 100 
miles he spotted a bear on the ground so 
he landed and shot it. He then took off 
again and flew 100 miles back home. 
What was the color of the bear? (Ouch!) 


IT PAYS TO BE CRITICAL 

A gteat author once remarked that good 
literature often depended upon a man’s 
ability to cut his own writing ruthlessly. 


@ Lhe man, who could go through his own 


brain child, remove every extraneous word 
—he would have something worthwhile 


, when he got through! 


We use the same system in producing 
Gulfpride Motor Oil. We are constantly 


with removing just enough impurities 
from it. We go even further and by a spe- 
cial process of refining—the Alchlor Proc- 
ess—we remove more of the carbon and 
sludge-formers that often can be so costly 
to an airplane engine. We think the suc- 
cess of Gulfpride Motor Oil proves that 
it pays to be mighty critical—especially 
of your own products! 


WHOPPER OF THE MONTH 
Dear Major, 
I operate a loop-o-plane in a carni- 
val. Maybe you’ve seen a Loop- 
o-plane. They're little four-seated 
buckets that whirl around on a 
pole. A motor revolves the pole. 
Well, one day I was cleaning 
up the motor, waiting for the eve- 
ning trade to start, when quite by 
chance I spilled a little G.A.G. on 


the motor—you'll notice I said on the motor. 
Just then a customer appears so I hop down 
and sell him a ride. Well, I no sooner touch 
that switch and turn my back than the danged 
thing whirls around twice and shoots the 
car up to substratosphere levels. After it 
circles it heads west at four hundred m.p.h. . 
and disappears. Not having heard of a pre- 
ceding similar situation, I set down to think 
and darned if after half an hour it doesn’t 
zoom over the roller coaster and make the 
prettiest hook-on landing on its whirligig. 
After the passenger recovered he filed suit 
for twenty grand, which just cleaned out my 
Irish sweepstake winnings. I was going to 
sue G.A.G. for underrating their products 
but I got a ten-year mail 
contract flying round 
trips to Mandalay. 


Hey, this straight- 
jacket doesn’t fit! 


Sincerely yours, 








Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 


AVIATION 
PRODUCTS 
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* he essential 


margin of superiority 
that wins a war is nec- 
essarily the sum total 
of many component 
parts. 


Value of the precise work- 


manship, long experience 
and unstinted care which 
the men of OHIO Seamless 
concentrate om the produc- 
tion of OHIO Quality Seam- 
less Aircraft Tubing is best 
judged by performance of 
American built ships as 
they deliver their bomb 
loads - straight to the target. 
Photo by courtesy of DOUGLAS AiR. 


CRAFT COMPANY, INC., S8D Die 
Bomber for U S. Navy and Marine Corps 
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Mass Maintenance Methods 


With 598 men servicing over 256 airplanes, this 


story-of Chief Kidder’s shops is especially noteworthy. 


By Charles ‘‘Chief’’ Kidder, Service Manager and Superintendent, 
Grand Central Air Terminal Engineering Officer, Cal-Aero Academy 


Right: final assembly at 
Plant 1, with parts racks 
on left. Engine stands per- 
mit engines to be locked 
in horizontal or vertical 
position. Tools are quickly 
reached from benches at 
right. 


ITH every aircraft, aircraft en- 

gine, and aircraft accessory factory. 
in the country straining to expand pro- 
duction to new records it is growing 
apparent that the biggest headache in 
the whole aviation industry before long 
will be the mass maintenance of all this 
equipment. This maintenance problem 
has developed first in the field of mili- 
tary pilot training and from this expe- 
rience of servicing and maintaining 
trainers we can learn a great many les- 
sons of value to all branches of 
maintenance work. The heavy end of 
the maintenance load fell on the train- 
ing program because of the relatively 


Left: engines are received and torn down 
in Plant 1. 


Left: inspection de- 
partment with Mag- 
naflux in far right 
corner. All racks 
are movable. 


greater volume of training planes which 
have been built to date, the intensive 
operation to which they have been sub- 
jected, and the abuse which has been 
handed to them by our embryo pilots. 

Our organization maintains a total of 
256 military planes, including spare en- 
gines, plus a heavy volume of commer- 
cial maintenance work. It is our job to 
maintain all the flying equipment oper- 
ated by the several schools directed by 
Major C. C. Moseley, including the 
Cal-Aero Academy, Polaris Flight Acad- 
emy, Mira Loma Flight Academy, and 
the commercial and Army business of 
Aircraft Industries Corp. We maintain 
more airplanes than any one commercial 
airline in the world. Including service 
crews at our four major operations cen- 
ters we have a total of 598 men actively 
engaged in service and maintenance 
work. Of this number 46 men are as- 
signed to strictly commercial mainte- 
nance work. Our operations are centered 
in two shops having a total floor area 
of about 25,000 sq. ft. and equipped with 
every tool and machine needed to do 
work to meet factory standards. We 
operate as a fully approved CAA Re- 
pair Station and must do all military 
work to meet military specifications and 
technical orders. 

(Turn to page 176) 








Accessory shop for magnetos, carburetors and ignition, Plant 1. 


Degreasing and parts cleaning spray bench at Plant 2, Ontario, Cal. Cold solvent cleaning tanks. This and remaining photos are Plant 2. 





All standard accessories on training ships can be checked here. Movable rack showing cleaned and inspected engine parts. 





The Northrop "All-Wing" 


By John K. Northrop, President, Northrop Aircraft, Inc. 


N an article appearing in AvIATION 

magazine in March, 1930, the writer 
described the first Northrop flying wing 
airplane to be given full scale flight 
tests. At that time the tests had been 
conducted over a period of a year and 
a half with excellent success. Recently 
a considerable amount of interest has 
been shown in tests which have now 
been in progress for a period of more 
than a year on an all-wing type plane of 
even more advanced design than that 
earlier model. As a result of the experi- 
ence gained in designing and testing 
these two airplanes of radical type and 
the same general family, it is now pos- 
sible to say that we are on the threshold 
of volume production of airplanes of the 
flying wing type. And it is not too 


much to say that this new family of air- 
planes, adaptable to almost all types of 
military and civil aircraft, will have a 
profound influence on all airplane design 
and on accepted performance standards. 

The idea back of the designer’s dream 
of an “all-wing” airplane is as old as 
bird flight itself. Birds in flight, and 
especially soaring birds, present a body 
in which non-lifting elements are sup- 
pressed to a high degree. It has been 
the goal of airplane designers to pro- 
duce a plane in which every part ex- 
posed to the airstream would contribute 
to the lift of the machine in return for 
the drag caused. This effort has pro- 
duced the cantilever monoplane, now 
almost universally accepted as a wing 
system of superior efficiency. And 


The first Northrop wing, initiated in 1923 and first flown in 1928. Unlike the later wing 
this early model had movable tail controls on outrigger booms and but one engine. 








Here is the inside story of the develop- 
ment of the Northrop “all-wing” airplane 
as told by the designer himself, John K. 
Northrop, President, Northrop Aircraft, 
Inc. 

Jack Northrop is a unique figure in the 
field of aviation engineering. Perhaps no 
other designer has played such a vital 
part in such a wide range of aviation de- 
velopments. Associated with Allan Lock- 
heed in the early days of “after-the-war” 
aviation development, Jack Northrop de- 
signed the famous Lockheed “Vega” monvo- 
plane, the first successful commercial plane 
with monocoque fuselage. Through later 
associations with the United Aircraft 
Corp. and with Douglas Airplane Company 
he participated in the design development 
of the family of transport planes which 
has been accepted as standard through- 
out the world. All modern stressed-skin 
metal airplanes follow the pioneering work 
done by Jack Northrop in design and con- 
struction of the 1928-30 Northrop Flying 
Wing, which was of stressed skin, multi- 
cellular structure. His own Northrop 
Alpha, Beta, Gamma, Delta and A-17 
attack plane also proved the stressed skin 
structure in notable speed and long-range 
flights throughout the world. 

Jack Northrop was the first to apply 
the split trailing edge flap to a modern 
plane and to demonstrate its practicability. 

With development of the “all-wing” 
plane which completely eliminates external 
control surfaces Northrop has achieved a 
geal long sought by aircraft designers. 
This feature, taken with other phases of 
the flying wing development, may well 
revolutionize all airplane design. 

In the field of structures, with the 
multi-cellular stressed skin construction; 
in the field of control, with the split flap 
and the elimination of external controls; 
and in the general field of aerodynamics, 
through the development of the successful 
“all-wing” plane, Jack Northrop has con- 
tributed radical and revolutionary develop- 
ments which stamp him as a unique figure 
in the world of aircraft design. 
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coupled with the development of the 
cantilever monoplane has been the per- 
fection of the retractable landing gear 
in an effort to reduce waste drag. But 
we have still been faced with the prob- 
lem of the fuselage, tail control and 
stabilizing surfaces, and engine nacelles. 
Experiments have been under way 
looking towards the elimination of 
nacelle drag through burying engines 
completely iaside the wing. But the 
only hope for elimination of fuselage 
and tail drag has been to somehow 
“swallow” them into the wing. 

Modern designers, including the 
writer, can claim no monopoly on the 
“flying wing” idea. Lippisch, in Ger- 
many, and Hill, in England, are among 
the designers who have built successful 
tailless planes. Even the first Wright 
biplane must be considered in this cate- 
gory in spite of its multiplicity of struts 
and wires, for it had no fuselage, car- 
tied the powerplant and pilot directly 
on the wing system, and was controlled 
longitudinally by a front elevator which 
was in fact a lifting wing surface. 

But in all such craft developed in the 
past there has been a certain amount 
of parasite drag resulting from exposed 
fuselage and control surfaces so that full 
advantage was not taken of the flying 
wing principle. In the latest Northrop 
design there is no fuselage and no use 
of external fins, rudders or other aux- 
(Turn -to page 184) 


This flight view shows details of the droop- 
ing wing tips which provide rudder action. 
Pilot js said to have excellent visibility in 
this model although the designer states that 
on larger ships cockpit might be moved 
still farther forward. 


View at the right shows close-up 
of extension shafts that drive 
propellers from the buried en- 
gines. The “elevons” serve as 
both elevators and ailerons. 


Another view showing air intake openings 
in leading edge of wing is at the bottom 
of the page. 


Pilots and ground crew of the mystery ship 
kept it secret for over a year after first 
flight. 



















DR aig abarpo- cen remenconll 





FOR MILITARY 
AND COMMERCIAL 
AIRCRAFT 


U-S-S Carilloy Alloy Aircraft Quality Steels 
for use in airplane parts, engines and acces- 
sories not only are manufactured with spe- 
cial care, but such steels are put through 
a gauntlet of exhaustive tests and inspec- 
tions that assure theircompliance with your 
specifications for aircraft construction. 
To safeguard the making, shaping and 
processing of “Aircraft Quality” steels and 
to ensure their successful application, we 
supplement the patient work of compe- 


tent metallurgists and steel makers with 
adequate and expanding production facili- 
ties and capacities and with unexcelled re- 
search and technical equipment. 

Our many years’ experience in producing 
fine alloy steels for the Automotive, Im- 
plement, Petroleum and other vital indus- 
tries is evidence of our ability to produce 
Aircraft Quality Steels that will assure 
consistently economical fabrication and 
dependable performance. 


U-S°S CARILLOY ALLOY STEELS 


CARNEGIE-ILLINOIS 


STEEL 


CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company. San Franc'seco. Pacific Coast Dist-ibutors 
United Siates Stee. Exposi Company, New York 

































PURRED by the deepening war 
crisis, our government has asked 
industry to perform a “miracle of pro- 
duction.” We are told that our efforts 
must be. so intensified as to double, 
triple, or even:quadruple the volume of 
tanks, planes, and war weapons flow- 
ing to the battlefields. 

For the young aviation industry.. this 
demand has been particularly: difficult. 
In 1941 we have expanded production 
of American war planes to ten times 
what it was only three short years ago. 
Yet, on top of one miracle we are 
urged to perform still another and in- 
crease our production to 20 times. what 
it was before the war emergency de- 
veloped. 

The reason is obvious. The military 
airplane is the spearhead of modern 
warfare. It is the sharp point which 
drives to the vitals of enemy resistance 
and opens a way for older and slower 
methods of combat. Air power is the 
vital factor in our —_ for victory 
and so we must produce airplanes at a 
speed never before thought possible. 

If this miraculous feat is to be per- 
formed it will be achieved only through 
the miracle of teamwork which will 
make it possible for the aviation in- 
dustry of this country, in cooperation 
with government and with other indus- 
tries, to make use of existing tools, 





“Teamwork For Production’ 


By Robert Monroe, Director of Purchasing, North American Aviation, Inc. 





PERCENTAGE OF WORK 
SUB-CONTRACTED BY NORTH AMERICAN 
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facilities and reservoirs of skilled work- 
ers, to. achieve the maximum immediate 
result in expanded production without 
having to wait for the completion of 
new factories, the construction of new 
machine tools, and the training of new 
men. One formula for such a coopera- 
tive effort is sub-contracting. By break- 
ing down the complete airplane into 
the maximum number of component 
parts and items of equipment, we are 
able to spread the manufacture of such 
items throughout the industrial life of 
the entire nation. 

But sub-contracting has two sides. 
There are obvious advantages to the 
scheme of spreading our production 
problem, and there are some serious 
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GENERAL POLICIES 

SUB-CONTRACTING POLICIES OF DIRECTOR OF MATERIAL 
ARE DETERMINED BY WORKS MANAGER, ANO DIRECTLY 
CO-ORDINATED WITH THE BROAD NATIONAL POLICIES 
OF OFFICE OF PRODUCTION MANAGEMENT THROUGH ITS 
DIVISION OF CONTRACT DISTRIBUTION. 





disadvantages, not all of them obvious. 
To overcome these difficulties we must 
rely on the miracle factor in our 
formula, the human element of team- 
work and cooperation with each other 
in order to achieve a common, supreme 
purpose. 

Immediate expansion of production 
is the major advantage of sub-contract- 
ing. Theoretically it is possible to allo- 
cate almost half of the work of building 
an airplane to plants which have previ- 
ously been engaged in other work. Thus 
we would simply send production blue- 
prints and specifications, along with a 
contract specifying the number of parts 
required, date delivery is required, and 
amount we will pay for the work, to a 
factory which was not too busy with 
other work to undertake our parts order. 
This might be a manufacturer of auto- 
mobiles, refrigerators, or radios. It 
might be an independent machine eshop, 
an accessory manufacturer or a toy 
maker. The theory of marshalling hun- 
dreds of such shops into an army of 
aircraft parts producers is an attractive 
one. It is easy to picture an overnight 
expansion of the aircraft production 
effort. Our imagination leaps to the 
possibility of a great host of such plants 
feeding in parts and assemblies to a few 
central aircraft assembly centers out of 
which roll the completed planes for our 
military services. 

And there are other points favoring 
sub-contracting. As we gear our indus- 
trial effort to war needs there occur 
inevitable dislocations. Priority con- 
trol of essential materials cuts down 
employment in many industries that 
have been producing for peace-time 
needs. Workers are laid off and whole 
towns suffer an economic blight if no 
war work is immediately available for 
the plants formerly engaged in non- 
defense production. Extension of sub- 
contracting offers a method of counter- 
acting this economic dislocation. By 
sending orders for aircraft parts to areas 
formerly engaged in civilian produc- 
tion work it is possible to avoid the 
social and economic ills resulting from 
migration of workers from one area 
to another. Local merchants and busi- 
ness institutions, local schools and civic 
organizations, local labor, industry and 
political procedures are all maintained 
on an even keel. It is quite obvious 
that the benefits of an efficient sub- 
contracting program are of basic im- 
portance to the whole nation, as well 
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as being of paramount importance in 
securing immediate stimulation of our 
production effort. 

But like every good thing in life, 
this sub-contracting scheme is not to be 
successfully accomplished by over-night, 
spur-of-the-moment action. We have 
succeeded to date because we have pro- 
ceeded step by step, through a process 
of trial and error education, and with 
the close cooperation of everyone con- 
cerned. There have been many major 
problems to face. It is not at all easy 


‘to find plants that are capable of mak- 


ing aircraft parts to the required pre- 
cision standards. Even the materials 
used in airplane manufacture, such as 
magnesium and aluminum alloys, are 
strange to most available shops. So 
we have had to conduct a very thorough 
program of investigation of all prospec- 
tive sub-contract plants. We have had 
to study financial and labor background 
as well as the physical shop facilities 
and the availability of trained crafts- 
men. We have to allow for the possi- 
bility that a sub-contracting plant might 
experience financial failure while in the 
midst of executing an important con- 
tract. And it is possible that some labor 
trouble in a small plant, remote from 
our assembly lines, would rob us of 
important parts at a critical time. So 
we must do an intelligent job of ‘“quali- 
fying” all firms who enter into our sub- 
contract team. And once associated to- 
gether in the production effort, we have 
to seek the utmost cooperation with all 
such plants in order that our flow of 
parts may be efficient and uninterrupted. 

Following selection of a sub-contrac- 
tor we have many mutual problems. 
His employees must be trained to un- 
derstand all the special problems of 
producing parts for us. This involves 
tooling, jigs and fixtures, inspection, 
etc., and is in itself an important and 
time-consuming operation. 

As we shift the production of parts 
and assemblies to sub-contractors we 
face a major problem in providing a 
suiicient stock of such parts to keep 
(Turn to page 96) 
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Breakdown of the B-25 
medium bomber showing 
sub-contracted parts. Dark 
and light-shaded areas 
are parts and assemblies 
made by Fisher Body Div. 
of General Motors. White 
areas indicate parts sub- 
sub-contracted by Fisher— 
landing gears, propellers, 
gun turrets. The only parts 
built and assembled in 
North American’s Kansas 
City factory are shown 
cross-hatched. 


Multiple gang cutting tool 
set-up on lathe work 
which is operating on a 
hydraulic cylinder in the 
North American plant. 
Such tooling is difficult to 
find among sub-contrac- 
tors except in the automo- 
tive industry. 





Bottom and top fuselage sections ready for 
the master fuselage jig. Breakdown of this 
type permits a great deal of sub-contracting. 





Another of the many sub-assembly parts 
which may be farmed out. 














Many machined parts, such as this massive 
part shown in a boring set-up, suit them- 
selves to sub-contracting in small machine 
shops. 





Engine nacelles are formed in several sub- 
assemblies which also may be handled by 
sub-contractors. 


THIS IS AN EXAMPLE OF THE DEPARTMENTAL LOAD STUDIES WHICH DETERMINE THE AMOUNT 
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NORMA-HOFFMANN BEARINGS CORPORATION e 
congratulates North American Aviation, Inc. upon 
its noteworthy achievements —in which NORMA. 
HOFFMANN has been privileged and honored to 
participate by supplying PRECISION BEARINGS 
for the controls of the various North American 
Aviation models. 

NORMA-HOFFMANN pledges its utmost continuing 
effort to the emergency defense activities of North 
American Aviation, Inc. and of the entire aircraft 


industry. 
These earlier North American Aviation Models , . , ? ‘ é 
SNES aad PD Fenkase—core featured As pioneers, identified with the aircraft industry 
in previous Norma-Hoffmann advertising. since its earliest days, NORMA-HOFFMANN takes 





pride in the fact that practically every representative 
American builder of aircraft, engines, instruments 
and aviation equipment (including the U.S. Gov- 
ernment) employs NORMA-HOFFMANN PRECISION 
BEARINGS. This extensive use in the aircraft field is 





recognition of their excellence of design, materials and 
craftsmanship, and of their unfailing dependability. 


BALL, ROLLER AND THRUST BEARINGS 
NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U.S.A. ° 











FOUNDED 1911 
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As North American patriotically points out, Zaewees€ in Aviation 
will bring Victory. ADEL DESIGN SIMPLICITY assures Zaomoon€ 
between ADEL Technicians and Engineers thruout the Industry— 
Yrawworé in expediting production coordination— ZZemeos€ thru 
simplified field servicing and maintenance— Zaswwees€ thru consistent 


and dependable operation from the Arctics to the Tropics. 
: +. ESS 
ADEL manufactures over 3,000 sizes and types of line supports, hy- 
draulic control valves and general hydraulic units, anti-icing pumps 


and controls, synthetic rubber products, allied aircraft proprietaries. 
Aj PRECISION PRODUCTS CORP. 
10777 VAN OWEN STREER BURBANK, CALIFORNIA 


EASTERN SALES ENGINEER - J. HEIRY REISNER - HAGERSTOWN, MD. 








North American Aviation, Inc. has been dedicated to national defense since its 
birth. In this emergency its responsibilities are as direct and vital as those of 
the military forces. In the line of production duty, North American engineers 
pioneered the breakdown of bulky airplane components into small assemblies, 
thus permitting extensive sub-contracting of such parts and assemblies. So today 
we take pride in saluting 921 sub-contractors throughout the nation who are 
making a mighty contribution to the all-out production of North American 
Bombers, Fighters and Trainers. é fo 


President 
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BELOw IS THE HONOR ROLL of 921 firms who have enlisted in national defense by their record 
production of parts, matf&rials and sub-assemblies for North American Bombers, Fighters and Trainers. 
Working as a team, their cooperative efforts insure victory in the Battle of Production. To them and 
their hundreds of thousands of employees go the praise and gratitude of North American Aviation, Inc. 
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DELAWARE 


National Vulcanized Fibre Co. 
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Specialty Company 


ILLINOIS 
Automatic Screw Machine 
Prod 
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Abbott Laboratories 


Adjustable Clamp Co. 
American Chain & Cable Co. 
American Automatic Elec. 
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American Phenolic Corp. 
American Stock Gear Co. 
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Automatic Screw Products 
Askansis Regulator Co. 
Bastian-Blessing 
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Binks Manufacturing Co. 
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Chicago Screw Company 
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Felt & Tarrant Mfg. Co. 

Gaertner Scientific Corp. 

Ideal Commutator 
Dresser Co. 
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Independent Pneumatic 
Tool Co. 

Jones, Howard B., Co. 

Jefferson Electric Co. 

Kropp Forge Company 
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upply Co. 
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Shafer Bearing Corp. 
Stewart-Warner Corp. 

Steel Sales Corp. 
Shakeproof Lock Washer Co. 
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Waeee Gee Tool Co. 
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INDIANA 


Adams & Westlake 
Allison Engineering Co. 
Aluminum Co. of America 
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Bendix Products Division, 
South Bend 
Caieee Telephone & 
pply 
Delowiear Division 
Diamond Chain & Mfg. Co. 


Electronics Laboratories, Inc. 


Mallory, P. R. & Co 
Staley Mfg. Corporation 
Yaxley Mfg. Co. 


KANSAS 
Aircraft Steel and Supply Co. 


* KENTUCKY 
American Air Filter Co. 
Reynolds Metals Co. 


LOUISIANA 
Cuban-American Sponge Co. 
Louisiana & Arkansas R.R. 
Wellington Sear Co. 


MARYLAND 
Anchor Post —_ Co. 
Bendix Radio Co 
asi inal & Resea rch 


Grimth, w. Cc, 
Hibline, J. Edw. Co. 


MASSACHUSETTS 
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Aerovox 
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Electric Works 
Boston Auto Gauge Co. 
Boston Insulated Wire & 

Cable Co. 

Boston Gear Works 
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Relief Printing Corp. 
Thomson, Judson L., 
Mfg. Co. 
United Carr Fastener Corp. 
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Vultex Chemical Co. 
Vellumoid Co., The 


MICHIGAN 
Aeroquip Corporation 
Am Mfg. Co 
Atlas Dro verge Co. 
Beecher, Peck & Lewis 
Be ros. 

Bohn Aluminum Co. 
Chandler-Groves Co. 
Chrysler Corp 

Continental "Teotors Corp. 
Commonwealth Brass Co. 
Detroit Steel Products Co. 
Douglas, H. A. Mfg. Co 
Dow Chemical Co. 
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Electric , Ks “Lite Company 
Flex-O-Tube ay 
Fisher Body Works 
Gregory yer & Thom Co. 
General Motors Corp. 
Gairing Tool Co. 

Hayes Industries, agg 
Hydraulic Brake Co 

Hall, C. M., Lam: 

Koebel Diamond oat Co. 


Michigan Seamless Tube Co. 


Neilson Chemical Co. 
Rusgreen Mfg 
Ray Day Piston Corporation 
Soss Manufacturing Co. 
Shakespeare Products Co. 
Sparks-Withington Co. 
Sterling Products 
Stinson Aircraft Corp. 
Tomkins-Johnson Co. 

lite Company 
United Motors Service Inc. 
Vickers, Inc. 
Whitman & Barnes, Inc. 
Wolf Detroit Envelope Co. 
Warner Aircraft Corp. 
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CmtmeA — 
Specia 
Dayton negers Mfg. Co. 





MISSOURI 

Airpath Instrument Co. 

Baker- wood Co 

Bettes, A. O. Mfg. Co. 

Builders Steel Co. 

Bussman Manufacturing Co. 

Curtiss-Wright Airplane Co. 

Dierks & Sons 

Ellfeldt Hardware & 
Machinists Supply Co. 

ros. Machinery Co. 


Inman Powell Co. 

Kansas City Southern R.R. 
Langdon Supply Co. 

LaRue Printing Co. 
Liepsner, H. C. 

McKesson & Faxon Drug Co. 


Missouri Pacific Railroad 

Precision Screw Machine 
& Mfg. Co. 

Ray-O-Vac Company 

Richards & a 
Hardware C 
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Stationery Co. 
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South-West News Co. 
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Air Cruisers In 
Air Associates Ine. 
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a — Accumulator 
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Coast Cable Co. 
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Dupont, E. I. be Neenours 
Company, Inc. 
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NEW YORK 
Aero Spark Plug Co., Inc. 
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Aluminum Co. of America 
American Cord 
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Agfa Ansco Co 
American Hard Rubber Co. 
Air Reduction Sales Co. 
American Motor Products 
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Blumenthal, Sidney ‘& Co. 
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Brewster ‘Aeronautical Corp. 
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Cameron, R. W. & Co., Inc. 
Clarastat Mfg. Co., Inc. 
Calculagraph Company 
Carbide and Carbon 
Chemicals Corporation 
Corning Glass ll 
Carborundum Com 
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Columbia Steel Corporation 
Cork Insulation Company 
Curtiss Propeller Division 
Dunlop Tire & Rubber Co. 
Dzus Fastener Co. 
Eastman Kodak Company 
Endicott Forging & Mfg. 
Co., Inc. 
Edo ty = Corp. 
Fischer, Chas., Spring 
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Fairchild Aerial Camera C ‘orp. 


Federai Bearings Co., Inc. 
Gould Storage Battery Corp. 
Garlock Packing Company 
Gredag Corporation 
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General Electric Company 
Gould Storage Battery Corp. 
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enry Forge & Tool, Inc. 
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Ingersoll-Rand Company 
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International Standard 
ectric Corp. 
International Business 
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Jaeger Watch Co., Inc. 
Johns-Manville Company 
Kemp, W. H. Company 
Kollsman Instrument Co. 
Kirkman Engineering Corp. 


Linzer, David & Sons, Inc. 
McGraw-Hill Publishing Co. 
McKesson & Robbins Inc. 
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Disston, Henry & So 
Fleetwings, Inc. 

rammes, L. F. 
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BELOw IS THE HONOR ROLL of 921 firms who have enlisted in national defense by their record 


production of parts, mat®rials and sub-assemblies for North American Bombers, Fighters and Trainers. 
Working as a team, their cooperative efforts insure victory in the Battle of Production. To them and 
their hundreds of thousands of employees go the praise and gratitude of North American Aviation, Inc. 


Pacific Bearings Company 
Pacific Coast Brush Co. 
Pacific Cut Washer Co. 


Pacific Hide & Leather Co. 
Pacific Machine Lay! Co. 
Pacific Co. 
Pacific Metals ot — 








mp 
Pacific Scientific , a 
Pacific Scre’ t 
Paper arate 
Patten-Blinn Lumber Co. 
Paulis Plastics Company, H. 
Peterson, F. Somers Co. 
Pierson Machine Company 
Phillips, Wm. E. Company 
Plomb Tool Mfg. Company 
Plumbing & Heating 
Supply Company 
Pixweve Mfg. apd 
-S. Tool & Mfg. Co 
Pitney-Bowes Postage 
Meter Company 
sia so & — Tool 
& Die Work 
Product Engineering Co. 





Pyrene Mfg. Company 
Pyroil Co. of Los Angeles 


Quality Electric Co., Ltd. 


Radio Products Sales Co. 
Radio Supply Company 
Radio Television Supply Co. 
Remington-Rand, a 
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Rocky Mt. Steel Foomecte, Inc. 


Roebling’s, J. A. Sons Co. 
of California 


Rogers Pattern & Foundry Co. 


Rubbercraft Corp. of Calif. 
Russell Mfg. Company 


S. & M. Lamp Company 
Santa Fe Pipe & Supply Co. 
Schatz Venetian Blind Co 


Engineering tec, arma 





} ae CGomapnes y> CN 
Seaboard Coil Spring Corp. 
Sears-Roebuck & Company 
Sherwin-Williams Co. 

of California 
Simonds Saw & Steel Co. 
Simplex Rubber Stamp Div. 
Singer Sewing Machine Co. 
Sierra Rubber Company 
Sierra Sanitary Mfg. Co. 
S.K.F. Industries, Inc. 
Smith Bros. Truck Co. 
Smith- aged Company 
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brasive Supply Co. 
viation Inc. 
Airmotive Corp., Ltd. 
Ball Bearing Co. 


T H 


pai 
Corporation 
Soister, Et L. pow a 
Solar Aircraft Company 
Southern California Bag Co. 
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Steel Products Eng. Co. 
pa] te Electric, Motors, Ine. 
Sullivan Fence C 


Pacific Fire Extinguisher Co. 


Sun Lumber Company 
Sutorbilt Corporation 
Swedlow, Dave, Corp. 
Swift & Company 


Technical Products Co., Inc. 
Texas & Pacific Railroad Co. 
Thackaberry, M. C. 
Thompson Glass & Paint Co. 
Tibbetts-Westerfield 

Paint Company 
Todd Sales Company, The 
Tollar Mechanical Works 
Trulove’s Transfer 
Turco Products, Inc. 
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Underwood-Elliott-Fisher Co. 
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United Motors Service, Inc. 
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Vogue Composition Co. 
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Western Electric company 
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Western Hardwood 

Lumber Compa 


Wolverine Tube Company 
Yocum, Sam 


Zellerbach Paper Company 
Zonne Electric Tool Co. 


ALABAMA 


Ingalls Iron Works 
Kilby Car & Foundry Co. 


CONNECTICUT 


American Brass Company 
American Metal Hose Co. 
American Tube Bending Co. 
Billings & Spencer Co. 
Bronson, Homer D., Co. 
Corbin Screw Co. 

Cuno Engineering Corp. 
Colt’s Patent Fire Arms 


g. Co. 
Chance-Vought Aircraft Co. 
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Landers-Frary-Clark 
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Seamless Rubber Company 
Stanley Works, The 
Scovill Manufacturing Co. 
Torrington Co., n 
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National Vulcanized Fibre Co. 


Wilmington Fibre 
Specialty Company 
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Automatic Screw Machine 

Products 
Abbott Laboratories 
Acme Industrial Co. 

Acme Steel Company 
Adjustable Clamp Co. 
American Chain & Cable Co. 
American Automatic Elec. 

Sales Co 
American Phenolic Corp. 
American Stock Gear Co. 
Armstrong Bros. Tool Co. 
Arens Controls 
Automatic Screw Products 
Askansis Regulator Co. 
Bastian-Blessing 
Bauer & Black 
Barber-Colman Company 
Belden Mfg. Company 
Besley, Chas. H., Co. 
Binks Manufacturing Co. 
Bloxham Aero Mfg. Co. 
Burgess, C. F. Laboratories 
Chicago & North Western R.R 
Chicago Metal Hose Corp. 
Chicago, Milwaukee & 

St. Paul Railroad 
Chicago Rock Island R.R. 
Chicago Screw Company 
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Dearborn Chemical Co. 
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Supply 
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Littlefuse Laboratories 
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Micro Switch Corp. 
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Ryerson, J. T., - Son, Inc. 
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Stewart-Warner Corp. 
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Shakeproof Lock Washer Co 
Sciaky Spot Welder Co. 
Ss way Mfg. Co. 
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Whitney Metal Tool 
Wittek Manufacturing Co. 
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Allison Engineering Co. 
Aluminum Co. of America 
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pply 
Delco-Remy Division 
Diamond Chain & Mfg. Co. 
Electronics ay eg » Inc 
Mallory, P. R. 
Staley Mfg. Corporation 
Yaxley Mfg. Co. 


KANSAS 
Aircraft Steel and Supply Co. 


KENTUCKY 
American Air Filter Co. 
Reynolds Metals Co. 


LOUISIANA 
Cuban-American Sponge Co. 
Louisiana & Arkansas R.R. 
Wellington Sear Co. 


MARYLAND 
Anchor Post Fence Co. 


Bendix Radio Corp. 
E ngineering & Research 


Griffith, - C. 

Hibline, y. "Edw. Co. 
MASSACHUSETTS 

Amesbury Metal Products 


Aerovox Corp. 
wee Machine & 
ic Works 
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Boston Insulated Wire & 


Boston Gear Works 
Howes, M. Co 
Kelly, ‘George J., * Inc. 
Lundquist Tool & Mfg. Co. 
Moore Drop Forging Co. 
Relief Printing Corp. 
Thomson, Judson L., 

B Co 
oe Carr Fastener Corp. 
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Fw ene Co 

Vultex Chemical Co. 

Vellumoid Co., The 


MICHIGAN 
Aeroquip Corporation 
Ampco Mfg. Co. 

Atlas Drop Forge Co. 
Beecher, Peck & Lewis 
Berry Bros. 

Bohn Aluminum Co. 
Chandler-Groves Co. 
Chrysler Corp. 

Continental Motors Corp. 
Commonwealth Brass Co. 
Detroit Steel Products Co. 
Douglas, H. A. Mfg. Co. 
Dow Chemical Co. 
Ex-Cello Corp. 

Eaton Mfg. Company 
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Fisher Body Works 
Gregory Mayer & Thom Co. 
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Gairing Tool 
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Michigan Searnless —_— Co. 
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Warner Aircraft Corp. 
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Specialties 
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MISSOURI 
Airpath Instrument Co. 
Baker-Lockwood Co. 
BRettes, A. O. Mfg. Co. 
Builders Steel Co 
Bussman Manufacturing Co. 
ei a Ww r — Airplane Co. 
ierks & Son 
Elifeldt Lerawene & 
Machinists Supply Co. 
English Bros. Machinery Co. 
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ao Supply 
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Liepsner, H. 
McKesson & Bice Drug Co. 
Mines Equipment Co. 
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Hardware Co. 
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Sewall Paint Co. 
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NEW JERSEY 

Aircraft Radio Corp. 
Air Cruisers Inc. 
Air Associates Inc. 
Aluminum Co. of America 
American Gas Accumulator 

Company 
American Oil & Supply Co. 
Breeze Corp. 
Barnard Mfg. Corp. 
Celluloid Corp. 
Coast Cable Co. 
Curtiss-Wright say 
Dunlop, Wm. G., 
Dupont, E. I. De \ ee 

Company, Inc. 
Elastic Stop Nut Corp. 
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General Ceramics Co. 
Groov-Pin Corp. 
Heineman Electric Co. 
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Kidde, Walter & Co., Inc. 
Magnus Chemical Co., Inc. 
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NEW YORK 

Aero Spark Plug Co., Inc. 
Aerial Machine & Tool Co. 
Aluminum Co. of America 
American Cord 

Webbing Company 
Agfa Ansco Corp. 
American Hard Rubber Co. 
Air Reduction Sales Co. 
American Motor Products 
American Can Company 
Anemostat Corp. 
American Cyanamid & 

Chemical Co. 
Anthony, W. S. Co. 
American-La France & 

Foamite Corp. 
Ashwell, Thomas & Co. 
Atlantic-Pacific Mfg. Corp. 
B G Corporation 
Bell Aircraft Corp. 









Bendix-Export Corp. 
Blumenthal, Sidney & Co. 
Bowen Products 
Brewster Aeronautical Corp. 
Cambridge Inst. Co. 
Cameron, R. . & Co., Inc, 
Clarastat Mfg. Co., Inc. 
Calculagraph Company 
Carbide and Carbon 
Chemicals Corporation 
Corning Glass Works 
Carborundum Company 
Crucible Steel Company 
Chicago Pneumatic Tool Co. 
Columbia Steel Corporation 
Cork Insulation Company 
Curtiss Propeller Division 
Dunlop Tire & Rubber Co. 
Dzus Fastener Co. 
Eastman Kodak Company 
Endicott Forging & Mfg. 


Co., Inc. 
Edo Aircraft Corp. 
Fischer, Chas., Spring Co. 


Fairchild Aerial Camera Corp. 


Federal Bearings Co., Inc. 
Gould Storage Battery Corp. 
Garlock Packing Company 
Gredag Corporation 

yeneral Chemical Company 
Graybar Electric Company 
General Electric Company 
Gould Storage Battery Corp. 
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Hewitt Rubber Corp. 
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Ingersoll-Rand Company 
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rd 


aig ieee icing — 


Electric 
International ‘Business 
achin orp. 


International Projector Corp. 
ute Co 


Irving Air 

Jaeger Watch Co., Inc. 
Johns-Manville Company 
Kemp, W. H. Company 
Kollsman Instrument Co 
Kirkman Engineering Corp. 
Liberty Accessories Corp. 
Lear Developments, Inc. 
Liquidometer Corp. 

Linde Air Products Co. 
Linzer, David & Sons, Inc. 


McKesson & Robb 
Mercury Aircraft Tne. 

Mill Factor Products Co. 
National Carbon Co., Inc. 
New York Central Railroad 


Roll-Label Manufacturing Co. 


Rosen, 
Ra-Ce Tool & Metal 

Stamp. Co., Inc. 
Ranger Engineering Corp. 
Rolled Metal Sections Co. 
Reinbold Publishing Corp. 
Simmonds wrinene ae saggy sy 
Scintilla Magneto Co., 
Spriesch Tool & Mfg. * a 


Shore, The Mfg. Co. 
Sperry Gyroscope Co., Inc. 
Telephonics Corp. 

Thomas Publishing Co, 
Ulmer, A. J. Co. 

United Aircraft Corp. 

U. S. Porat — 


s. juge 
Vanderbilt R. °r. Co., In 
Wales Dove- Hermiston Corp. 
Williams, J. H. 


White, S. S. Dental * Mfg. Co. 


Westermann, B. Co., Inc. 

Waldorf Mechanical 
Laboratories 

Warren McArthur Corp, 


OHIO 


Addressograph Co. 
Aero Instrument Co 
Air-Maze Air Filter Corp. 


American Hardrubber Co. 
Auld, 
Austin Co., The 


AMER 





































































4” a a 


Corp. 
iney & Co. 


autical Corp. 
. Co. 

& Co., Inc, 
So., Inc. 
»mpany 
bon 
rpora 
Jorks 

mpany 
Sompany 
atic Tool Co. 
Corporation 

Company 
r Division 
tubber Co. 
Oo. 

Company 

g & Mfg. 


attery Corp. 
Company 


Tool, 
orp. 
ing Corp. 


andard 


isiness 


P. 
ojector Corp. 
0. 


Inc. 
Company 
ympany 

ment Co. 
ering Corp. 


settemtebe Co. 
»bins Inc. 


up & Tool Co. 


ompany 


Pp. 
facturing Co. 
Co. 


etal 

ne. 

ring Corp. 

ctions Co. 

hing Corp. 

ssories, Inc. 
Inc 


- Co., Inc. 
miston Corp. 
Cc 


& Co. 
ntal Mfg. Co. 


Co., Inc. 
ical 


r Corp, 
Oo 


‘Oo. 

t Co. 

lter Corp. 

yf America 
Co. 

ubber Co. 


Avon Tool & Machine Co. 

Baltimore-Ohio Railroad 

Buckeye Portable Tool Co. 

Cincinnati Machine & 
Supply Co. 


icinnati Time Recorder Co. 


Cc yo ange S Machine & 


Chesapeake & Ohio Railroad 
Columbus Metal Products, 


Inc. 

Consolidated Mfg. Co. 
Cleveland Pneur 
Continental Carbon, Inc. 
Dayton Mfg. 

Dill Mfg. Co. 
Diebold fe & Lock Co. 
—_— aeoe kA uum Cleaner 


Federal Machine & 

Welder Company 
Firestone Tire & Rubber Co. 
Formica Insulation Co., Inc. 
F wh i Corp. 

Fyr-Fyter Co 
eneral Tire & Rubber Co. 
oodrich, The B. F. Co 
Goodyear Tire & Rubber 

Co nc. 

Goggie, The Parts Co. 
Grimes Mfg. Co 
Husband Aircraft 

Specialties, Inc. 

Hansen Manufacturing Co. 
Hyland Machine Co. 
International 

Flare-Signal Co. 

Koehler Tool & Mfg. Co 

Kline Mfg. Company 

Lincoln ectric Company 
eville Co. 

Lear Aviation Co. 

Lamson & Sessions Co., The 

Libbey-Owens-Ford 

Glass Co. 

Monmouth Products A sat 
Moore Eastwood & (¢ 


Marquette Metal Produc ts Co. 


National Bronze & 
Aluminum Co, 

Ohio Seamless Tube Co. 

Packard Electric Co. 

Parker Appliance Co. 

Pump Engineering 
Service Corp. 

Pollak a Co., The 

Price, n J. 

Perry Fay "C ompany 

Romec Pump Company 

S. A. E. Steels 

Service Tool & 
Engineering Co. 

Standard Aircraft 

roducts, Inc. 

Steel Products 
Engineering Co. 

Timken Roller Bearing Co. 

U . Rubber Products, Inc. 

Van Dorn Iron Works 

Variety Siscrets Corp. 


ern Automatic 
Machine Screw Co. 
OKLAHOMA 
Macklanburg-Duncan Co. 


OREGON 
Pacific Spruce Company 
PENNSYLVANIA 
Aero Supply Mfg. Co., Inc. 


Aluminum Co. of America 
Allegheny Steel Co 


American Chemical Paint Co. 


American Window Glass Co. 
American Cable Co. 

Anchor Packing Co. 

Bond, Chase Co. 


Disston, Henry ‘& Sons 
Fleetwings, _ 
Grammes, L. 
Jessop Steel A 
Kellett Autogiro Corp. 
Kopp Glass, In 

Leeds & Northrup Company 
Lord Manufacturing Co 


& Sons, Inc, 


Linear Packing & Rubber Co. 


Mine Safety Appliance Co. 

McCrosky Tool Corp. 

National Tube Co. 

Pennsylvania Railroad 

Phosphor Bronze Smelting 
e 


0. 
Pittsburgh, The Stamp Co. 
Rohm & Haas Co., Inc. 


ic Tool Co. 


Safetee Glass Company 
ynthane Corparation 
halicross Mfg. Co. 
ummerill Tubing Company 

Superior Steel Corporation 

Universal-Cyclops 

Steel Corp. 

Westinghouse Electric & 

anufacturing Co. 

Wiedn ann Machine Wor 


TEXAS 

Ahlfinger, Max Company 
Briggs-Weaver 

Machinery 
Bradley, Allen Company 
Baldwin-Duckworth 

i on 

Becket Electric Co., Inc. 
Continental Screw »Mpany 
Cannon Electric 

Development Co. 
Dixie Disinfecting Company 
Dorsey Co., The 
Engineering Sales Company 
Eagle Lock Company 
Eggelhof Engineers 
Gulf Oil Company 
Gisholt Machine Company 
Hirsig, A. H. 
Hengy Electric Ov J. M. 
Hunter-Hayes C 
Harter, C. J., ieaskingey Co. 
Hamilton-Huster 

Machinery Company 
Harvey Hubbel Company 
Kearney & Trecker Corp. 
Layne Texas Company 
Louden Machinery Corp. 
L mete ge geod Co. 

Lamson & S ions . 

i Ardle tance Co. 
McDonald F. Co. 
Magnolia Bru sh Mfg 
Magnolia Airco Gas’ P Soduste 

Company 
Motor Parts Depot 
Miller & Miller Motor 

Freight Lines 
Nelson Electric Supp 
Ohmite Mfg. Company 
Parker Griffith 
Penny, Sam 
Preston Machine Tools 

Sales, Inc. 
Product Sales Corporation 
Pittsburgh Plate Glass Co. 
Rogers Printing Co. 
Southwest Airmotive Co. 
Smith, J. rl 
Texas-Pacific Railroad 
Van Horn, Oliver H. Co. 
Weiner Lumber Compan 
Wessendorf, Nelms & Co. 
Wyatt Metal & Boiler Works 
Well Machinery & Supply 

o., Inc. 


American 

Arbeka Webbing Compan 
Hope Webbing Company 
Patton-Macguyer Company 
Stackbin Corporation 


TENNESSEE 
Aluminum Co. of America 
American Lava Corporation 
Fisher Body Works 
Fulton Sylphon Company 


WASHINGTON 
Boeing Aircraft Company 
Pioneer Lumber Company 


WISCONSIN 

Algoma Plywood & 

Veneer Co. 
Allis Chalmers Mfg. Co. 
Briggs & Stratton Company 
Cutler- og ne. 
Dumore Co., Inc. 
Durant Mfg. Company 
Fulton Co., The 
Griffith Hope Co. 
Interstate Forge Company 
Ladish Drop Forge Company 
MacWhyte Company 
Moto Meter Gauge & 

Equipment Div. 
Oilgear, The Company 
Shallcross Controls, Inc. 
Young Radiator Company 


VERMONT 
Jones and Lamson 
Machine Co. 





ICA GEARS FOR 


Be 


freé ‘nen, dedicated *fe.p 


DP cack a 


Bad 


Sip ana) 
Taneee 


he 


a 





hops throug 
4 


Bs productids 


* 


* 


orth American 


greater volume 


on at Kansas City. 








— 


a’ i 
a 


DB USUI REE RO Ne 


ion of 


ss, now Creates 


TEMPERATURE 
ee ee ae oe ee ee Ge 


_ MMiitary hes, tt pereater volume 
~~ # one 


%, at Infglewogd,.Calif., Dallas andaaeer at Kansas City. 


a 


Ss 
a 


! 
(as 
© 


BPRERA Gh 


WESABE iE 


JUU 



































} 50.000 
’ a 
2 
! 000 - 
° * 
| te e . 
* ALODSFE 
+ 0.000 
be | 
x | 
[oom | = 
at p00 
= 
| 
ae 
40,000 
| 
= 67.0° RC )PC)PZ i 
= 65.8° p00 
» “Sape 
— 48.0° 0.000 UPO : : 
NNO 
—19.5° 5 4 stared “CIRRO * TUS eS ee | a % eS Ft 2 §.20 3 
ea 0.000 RRO M ae ~ 
sige 
» ‘ it Sage 
16.2° § " NNO ve 
, “, 4 v 7 
y " * 
41.2° 060 SIU LO NIMES pany aon Ga 
a” 
we : 
48.3° BO 
es . my 
Ree Cee. | 
: $5 ‘ th ae 
59.0° . BE AER VEL — a ay 








AIRESEARCH TODAY GRAPHS THE FLIGHT PICTURE OF TOMORROW 
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AIRESEARCH MANUFACTURING Co. 


-Los Angeles Municipal Airport, Sepulveda Blvd., at Century, Inglewood, California 
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@ IN ADDITION to furnishing the aviation 
industry with Black Light, Vibrator-Type 
Power Supplies, Control Boxes, and Lamp 
Assemblies for both visible and invisible light 
-- + Electronic maintains a highly-skilled, re- 
sourceful engineering staff working daily 
with military and civil manufacturers on their 
specific electrical engineering problems. 


For further information, address: 


AVIATION, December, 1941 


@ The hard-hitting, versatile North American B-25 medium bomber, 
that can ably double in the role of twin-engined fighter, is equipped 
with Electronic Invisible Ultra-Violet (Black Light) instrument illu- 
mination . . . as are all other new planes for the U. S. Army Air Corps, 
U. S. Navy, Royal Air Forces of Great Britain, Netherlands East 


Indies, and others. 


Electronic “Black Light” gives daylight instrument visibility at 
night . . . without glare or objectionable contrast between inside and 
outside of pilot’s compartment. Thus, Electronic guards against eye 
fatigue . . . helps keep pilot efficiency high! The Type X-205 Lamp 
in the B-25 weighs only 7/10 of a pound and operates on but 6 watts 
... With a minimum of maintenance during its long service life. 


Electronic “Black Light” is just another example of the way Elec- 
tronic is solving electrical engineering problems on defense equipment. 
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our production line going while the new 
supplier is getting set up. And we al- 
ways have the worry of a parts shortage 
which. may result on some critical item 
because of spoilage of a production run 
at some remote plant. 

The above potential headaches, plus 
the constant difficulty of finding and 
training sufficient executive and super- 
visory people to make it possible to keep 
the whole complicated machinery of a 
major sub-contracting effort in motion, 
well illustrates the difficulties in the 
way of accomplishing the requested 
production miracle. 

But in spite of such problems, we 
have achieved, with the help of all those 
erigaged in this effort, tremendous prog- 
ress. Our purchases of parts and ma- 
terials from outside sources will reach 
a total of more than $100,000,000 for 
the year 1941, as compared with $45,- 
000,000 in 1940. And percentage-wise 
we have upped sub-contracting from 
about 15 percent of our total produc- 
tion early in 1940, to approximately 
30 percent on November 1, and with a 
figure of 34 percent of total production 
anticipated shortly. It should be em- 
phasized that 34 percent of our total 
production actually represents a very 
much greater proportion of possible 
sub-contracting, since something like 
half of our total work must be done in 
the primary plant. 

Our production team now has grown 
to such huge proportions that it in- 
cludes 65 major sub-contractors and 


more than 900 suppliers of parts and 
materials with their plants spread 
throughout every one of the 48 states. 
These plants all feed parts and sup- 
plies to our three factories located in 
Inglewood, Calif.; Dallas, Texas; and 
Kansas City, Kansas. While all sub- 
contracting is supervised from our par- 
ent organization in Inglewood, we have 
found it necessary to establish a sub- 
contract administration office at Cleve- 
land, Ohio. This office facilitates the 
work of developing and controlling sub- 
contracting throughout the Eastern half 
of the United States. 

In developing this great sub-contract- 
ing effort North American Aviation has 
had the fullest encouragement and co- 
operation from the government, and 
especially from the OPM, which has 
actively fostered the sub-contracting pro- 
cedure. Other industries, notably the 
automobile industry, have played a 
major part in making possible the great 
progress which has already occurred. 
While Ford, Chrysler and other manu- 
facturers have worked with other 
branches of the aviation industry in 
this connection, it has been our good 
fortune to have had the close coopera- 
tion of the General Motors Corporation. 
This has made it possible to take 
advantage of the established administra- 
tive procedure and executive and super- 
visory personnel which operates an in- 
tegrated nation-wide industrial empire. 
Through the assistance of the General 
Motors Corporation many of the prob- 
lems of finding suitable plants for man- 
ufacturing specific parts of our planes 
have been eliminated. Thus we have 
been able to work through one central 
administrative office and through it con- 
tact and maintain efficient relations with 
hundreds of small industrial units of 


This jig contains the horizontal stabilizer for North American’s B-25 which will be sub- 
contracted when production is under way in Kansas City. 


all types scattered throughout the en- 
tire country. This advantageous rela- 
tionship will continue throughout the 
period of the emergency and will work 
to the mutual advantage of our own 
company, the General Motors group, 
and the entire nation which needs this 
expanded production of vital weapons, 

Another phase of sub-contracting 
which we are developing to advantage 
is connected with the manufacture of 
replacement parts for older models of 
aircraft now in service. We can turn 
over jigs and fixtures to plants which 
are able to manufacture such replace- 
ment parts efficiently. By careful super- 
vision we are able to assure the cus- 
tomer, whether it be the Army Air 
Corps, or the air service of Peru, Ar- 
gentina, or China, that replacement parts 
will be supplied to meet original specifi- 
cations. Yet our parent plant will be 
freed of the necessity of conducting 
such small scale manufacturing, which 
would interfere materially with our 
mass-production effort on modern mili- 
tary planes now needed for actual com- 
bat work. 

We have been particularly fortunate 
in connection with the sub-contracting 


‘scheme in that our plant was one of the 


first to break down an airplane for 
production into the maximum number 
of sub-assemblies and component parts. 
We pioneered in spreading the sub- 
assembly work back through the shop, 
doing as little work as possible on the 
final assembly line. The system proved 
to have many advantages. But the 
greatest advantage of all is found now 
in the ease with which we can allocate 
these various component parts and sub- 
assemblies to outside manufacturers for 
fabrication and assembly. Our experi- 
ence with assembly problems over a 
period of years has helped to discover 
in advance and eliminate many of the 
difficulties which arise when a product 
is assembled from sub-assemblies which 
were manufactured in various plants 
remotely located with respect to the 
final assembly plant. 

The detailed procedure which we have 
worked out for placing sub-contracts 
and for administering the net-work of 
plants and suppliers who _ cooperate 
with us on the over-all sub-contract 
effort is too involved for a complete 
explanation in the space available here. 
But it may be of interest to sketch an 
outline how we go about sub-contract- 
ing our work. 

Specifications and drawings are de- 
veloped in the engineering department, 
which works closely with the shop. En- 
gineering personnel has in mind the 
problems of sub-contracting in the 
course of preparing the original design 
and does what it can to develop the de- 
sign so that it will lend itself to out 
side fabrication if necessary. 
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Speeding the Tool Room 
With Thompson 
Tool Room Grinders 





And for your tool room Thompson recently 
introduced a 6"x18" high speed Surface 
Grinder streamlined for production, highly 
sensitive and extremely accurate—capable 
of working to limits of less than .0001". For 
Production schedules or extremely accurate 
tool room work, this Thompson Type F 
Grinder meets the demand for speed and 
more speed, 


with THOMP 


Lrimdons. 


In the North American Plant as in many other. airplane plants, Thompson 
Grinders are meeting the demands for speedy output, absolute dependabil- 
ity and ease of operation. 


It is under the stress of conditions like the present that the true value and full 
advantages of Thompson Grinders are fully appreciated. 


Husky . . . versatile . . . fast . . . Thompson Grinders are a material aid at 
North American in the grinding to close tolerances a wide range of vital air- 
plane parts, quickly, efficiently, at low cost. 


Specifications, bulletins and general production information will be gladly 
sent upon request. 


~~ HOM | son GRINDER CO. 
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The production department deter- 
mines what proportion of total work is 
to be sub-contracted. This is based 
on a study of the man-hour machinery 
load curve for the departments con- 
cerned. All production requirements 
above the capacity of the department 
concerned must obviously be sub-con- 
tracted. Which specific parts are to be 
sub-contracted is then determined on 
the basis of tooling, nature of the work, 
etc. 

An outside production department 
maintains a continuing study of outside 
production facilities available, capaci- 
ties of such plants and ability of the 
various shops to handle the required 
work. Among the considerations en- 
tering into this determination are: suit- 
ability of machinery; ability to meet 
required delivery dates; ability to meet 
quality standards; general considera- 
tions of business responsibility and re- 
liability. All of these factors are deter- 
mined by a staff of field men who 
maintain constant personal contact with 
such plants. This staff has multiplied 
15 fold in little more than a year. 
These men are specially trained for 
such work and often must educate small 
shops to the standards required in the 
work to be placed. They frequently 
find themselves serving as advisers on 






Fuselage side panels for the B-25 which 
may also be fabricated by outside factories 
and delivered to the main assembly plant. 


varied problems of management, ma- 
chine efficiency, material conservation, 
and shipping. 

Following placing of contracts, the 
sub-contract work is supervised by a 
follow-up department which investi- 
gates production schedules to make sure 
that work is delivered within the re- 
quired time. Inspection is handled by 
a separate outside inspection depart- 
ment which, wherever possible, inspects 
the work before it is shipped from the 
sub-contractor’s plant. Where this is 
not practicable a separate inspection is 
performed at the time of receiving at the 
primary plant. The receiving depart- 
ment maintains a reporting system 
which keeps the follow-up and outside 
production departments informed at all 
times of the parts or materials placed 
in the stockroom. 





Sub-assembiy work on a line of fuselage rear sections. This work is now being sub- 
contracted. 





Through the follow-up and produc- 
tion control departments a constant 
check is maintained on location and 
progress of all parts and materials, 
This makes it possible to shift parts 
and materials among the three plants, 
if necessary, and also to give help to 
the individual sub-contractor, when 
needed. Such help may consist of fur- 
nishing extra material, helping the 
sub-contractor obtain priorities, fur- 
nishing machine tools, or supplying ad- 
ditional blue prints. 

The central follow-up department 
also works in close collaboration with 
the outside production department to 
supply tips on prospective plants where 
work might be farmed out, or to advise 
against the use of certain shops which 
may already be overloaded. The fol- 
low-up men must have considerable ex- 
perience and be carefully trained. It 
is preferred that such men have experi- 
ence in the company’s planning, mate- 
rial control, and production control 
departments if possible. They must also 
be well acquainted with the design, con- 
struction and detailed parts of the three 
principal North American production 
models, the B-25 bomber, the P-51 pur- 
suit, and the AT-6A advanced trainer. 
These follow-up men must be aggressive 
in order to keep the wheels turning, but 
they must be patient and tactful in order 
to avoid friction. 


Work of Investigators 


The job of the investigators, who re- 
port on prospective sub-contractors is 
somewhat different but no less exacting. 
Such investigators must know as much 
about shop equipment as a_ seasoned 
machinist. Men are preferred who have 
had experience in the shipping and re- 
ceiving departments. They must know 
machinery, tools, jigs.and fixtures, and 
must be able to read blueprints. They 
must also have an intimate knowledge 
of the company’s production models. 
As mentioned earlier, the number of 
men now active in connection with our 
sub-contracting program has grown tre- 
mendously. We are expanding this 
number steadily but it cannot be done 
over-night due to the special require- 
ments such men must possess. 

As with the investigators and follow- 
up men, the inspectors must have spe- 
cial training and qualifications. The 
same is true for the personnel in re- 
ceiving and shipping. Also, a complex 
cross-indexed bookkeeping system has 
been developed to keep all departments 
concerned informed of progress through- 
out the entire scope of the sub-contract 
program. 

It is a complex and difficult problem, 
but through teamwork of all concerned 
we believe we are performing the only 
production miracle possible at this time. 


AVIATION, December, 194l 
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THE BOSTON AUTO GAGE 


manufacturer of 


DIRECT READING 
MAGNETIC 
LIQUID LEVEL GAGES 


—— is supplying the Aircraft industry with 
gages for 


FUEL AND OIL SYSTEMS 
HYDRAULIC PROPELLERS . 
ANTI-ICERS 


Illustrated above is North American Aviation's 
P. 51, built for the U. S, Army Air Corps,—Eng- 
lish version, the Mustang. This ship is equipped 
with two Model 106&—NA Boston fuel tank gages. 


North American's use of Boston products is 
typical of the team-work between leading aircraft 
manufacturers and their suppliers of quality 
equipment. 


THE BOSTON AUTO GAGE CO., PITTSFIELD, MASSACHUSETTS 
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STANDARD AIRCRAFT 
PRODUCTS 


_. NORTH AMERICAN — 
SS. |. AVIATION" = J 


Teamwork is vital! And every component is 
vital to the perfect, finished product. Standard 
recognizes its responsibility to the aircraft 
industry. 

"Standard" manufactures: 
1.Airplane Lighting 3.Heat- and Pressure- 
Equipment control Instruments 
2. Aircraft Sheet Metal 4. Heat Transfer Equip- 


Parts ment 
a 
STANDARD AIRCRAET 
PRODUCTS, INC.’ 


Dayton, Ohio 
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NORTH AMERICAN 


‘Qbts the Cruds 


with BUCKEYES 


Hundreds of BUCKEYE tools are doing 


Streaking through a serious job at 
8 8 the southern NORTH AMERICAN 


California skies, these North American} _,, 4, “ail out” effort to pet: Aninhenm: Tiedisaghteme 


AT-6A Advanced Trainers equipped in front NORTH AMERICAN looks to BUCKEYE 
tools to put more and more planes in the blue. 


with Wittek Type FB Stainless Steel Hose Small tools are vital to speedy airplane produc- 
F . tion, and the extreme flexibility and all around 
Clamps, wing toward Army Air Corps utility of BUCKEYE Tools is a big factor in main- 
oe ° taining the rigid production schedule at NORTH 
raining Bases, where they will be used| AMERICAN. 


in the final stage of Cadet training. 





Leading aircraft manufacturers, 
engine builders, and airlines name the 
Wittek Type FB as the standard specifi- 
cations hose clamp. 


Illustrated is a BUCKEYE Shear cutting sheet metal 
parts easily and quickly at NORTH AMERICAN. 


BUCKEYE Tools include: 
Drills Jig Drills Grinders 


ad @) S$ Fa . L A AA p Screwdrivers Countersinks Angle Drills 


Nutrunners Shears Corner Drills 
Nibblers 2 
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YY IEP SM HT THE BUCKEYE PORTABLE TOOL CO. 


MANUFACTURING CO oy Wale), Mee) ile) 


4305 W. 24th PI. Chicago, Illinois, USA 
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on te NORTH AMERICAN 


Romec ‘salutes North American for its achievement and 
speed in the aircraft program. 


Illustrated here are two Romec Pumps used by North 
American. RD-4120, with fuel pressures ranging from 
2 to 25 lbs. per sq. in., with constant flow of 150 G.P.H. 
Capacity based on pump speed of 1750 r.p.m. Its non- 


a“ ” 
r ened a the Cad to ticloy 
IN THE BATTLE OF PRODUCTION Ax 


pulsating feature assures dependable performance at 
greater pressures. 


RD-2112 Vacuum Instrument Pump has a free air capac- 
ity of uf cubic feet per minute at 1500 r.p.m. Designed 
with self-adjusting rockers containing metallic packing 
strips locked in the end of the sweeping vanes. 


ROMEC PUMP CO. ExyriA, OHIO 


PiONEERS IN THE MANUFACTURE OF A COMPLETE LINE OF AIRCRAFT PUMPS. 





FOR FLIGHT Dyccision 


e 

=} 
Arens is proud to serve _ gee 
the Army by supplying es a. 
the new B-25’s with qual- m 
ity precision remote con- 
trols. ‘ 
In the air, where precision 
is vital, you'll find the Army's new North 


American twin-engine, medium bombers 
equipped with Are jon remote controls. 
Write for Complete Catalog 


ARENS CONTROLS, INC. 


2257 South Halsted Street, Chicago, Illinois 








When You Need 
Quick Action... 


on Opportunities available 
or wanted in AVIATION 


Use 


The “Market PLAce” 
OF 


AVIATION 


Published 
Each Month 




















SPEED UP THE FLOW 
OF PARTS TO ASSEMBLY! 


Install the storage system widely 
used in aircraft plants ... the 
Stackbin System. Keep parts in 
portable Stackbins designed for 
storage, transportation, assembly. 
Build storage space of any de- 
sired capacity for Stackbins or 
other containers with patented 
Stackracks that lock together. For 
the ideal stockroom - assembly 
unit, get Stackbins-in-Stackracks! 


STACKBIN CORPORATION 
87 Troy Street Providence, R. I. 
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ing, and lapping, Onsrud gives you tools and 
machines for high speed production and simple 
easy control. Today 99% of the U. S. aircraft 


industry employs Onsrud machines. 


Onsrud air turbine and high cycle motors 
turn tool and machine spindles at tremendous 
metal cutting speeds of 5,400 to 50,000 RPM. 
Feeds are amazingly fast; bits leave metal mirror 
smooth. High RPM, bearing design, and pat- 
ented centrifugal feed lubrication combine to 
give freedom from vibration and ease of opera- 
tion. Air turbine motors run cool indefinitely, 
kept so by the refrigerating effect of expand- 


ing air. 


From Spar Millers, machining 30 foot wing 
spars in 10 minutes’ time, to 4 HP Hand 
Routers turning at 50,000 RPM, Onsrud offers 
high speed tools and machines to take more 


finished work from each hour. 


For complete information on any Onsrud 


tool or machine, write: 


IN THE BATTLE -OF PRODUCTION 
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Onsrud Tools and Machines 


to take more from each hour 
For routing, drilling, shaping, grinding, mill- 


ONSRUD MACHINE WORKS, INC. 


3938 Palmer Street, Chicago, Illinois, U.S.A. 
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INDUSTRIAL AIR LINE EQUIPMENT 
1786 E. 27TH STREET » CLEVELAND, OHIO 


Britain's New ‘Heavies’ 


The British turn to the long range, heavy bomber, 
a type pioneered by our Air Corps.—Some compar- 


isons with the Boeing Flying Fortresses. 


NGLAND having come rather ab- 

ruptly, for reasons best known to 
the R.A.F., to a more than academic 
interest in heavy, long range bombers, 
there is naturally some speculation on 
this side of the water over the home- 
grown British models, the Handley Page 
Halifax and Short Stirling. 

As the long range, high altitude, 
bomber was pioneered in this country, 
among the questions foremost in Ameri- 
can minds is, how do the new British 
bombers stack up against the Flying 
Fortress, a type originally developed by 
the Boeing Airplane Co. for our Air 
Corps in the early 30-s? 

Details released by the Air Ministry 
on the Halifax and Stirling are con- 
fined mainly to physical descriptions; 
performance figures are kept secret, al- 
though a number of Halifaxes have been 
brought down over enemy territory. 
The Stirling, which is somewhat the 
larger of the two, weighing about 65,- 
000 Ib. gross, has a wing span of 
99 ft., length of 87 ft. 3 in., and a height 
of 22 ft. 9 in. Fortresses, weighing 
47,500 Ib. gross and 31,160 lb. empty, 
have a greater wing span, 103 ft., but 
overall length is considerably less, ap- 
proximately 68 ft. So the Stirling, built 
like a flying box car, must be capable 
of carrying a bigger bundle of bombs 
to Berlin, something like 6-7,000 Ib. 
The Fortress Model C carries about 
4,800 lb. in bombs. 


Power for the Stirling comes from 
either four Bristol Hercules 14-cylinder 
air-cooled radials of 1,600 hp. each, or 
four double-row 1,600 hp. Wright Cy- 
clone 14’s. Boeings are powered by Cy- 
clone 9’s, 

The Halifax is approximately the 
same size as the Boeings, although it 
is greater in height by some feet—span 
is 99 ft., length 70 ft., and height 22 
ft—but unlike any other British or 
American heavy bombers, it is powered 
by liquid-cooled engines, four Rolls- 
Royce Merlins rated at about 1,050 hp. 
each at 18,500 ft. Both the Halifax and 
the Stirling are midwing monoplanes, 
but whereas the former has twin fins 
and rudders, the Stirling has a single 
tail structure. 

The Halifax is reported to have good 
controllability. Stalled in a demonstra- 
tion flight last Sept. 12, the motors 
are said to have picked up again with 
little loss of altitude. Take-off was quite 
short and with the Handley Page slotted 
flaps fully depressed, landing was said 
to be both slow and reasonably short. 

Three-bladed Rotol constant speed, 
full. feathering propellers are used, and 
the Merlins are housed in nacelles which 
are level with the upper surfaces of the 
wings. Two glycol radiators and an oil 
cooler are carried together in a duct 
under the crankcase. Exhausts are 
single jet, flame damping types. 

Of all metal construction, the Halifax 


is said to have been designed for rapid 
production, although as both bombers 
were just being built when the war 
started it is probable large numbers have 
not yet been produced. Each part is 
divided into sections small enough for 
easy transportation from shadow fac- 
tories to final assembly points, and each 
section is in turn sub-divided to obtain 
maximum economy of man power. 

The wings are of sweep-back design 
with square-cut tips, affording the pilot 
and bomb-aimer a lateral view extend- 
ing abaft of the beam. For some reason 
the wings are not provided with de- 
icers, although the tail is. The Stirling 
seems to be similarly equipped. 

Landing gear on the Halifax is a re- 
markably sturdy-looking _fork-type, 
which is a single magnesium casting, 
having telescopic action capable of more 
than 12 inches travel. Retraction is 
backwards into the inboard nacelles. 
The Halifax’s tailwheel is fixed, but the 
interesting double tailwheel on the 
Stirling, installed undoubtedly because 
of the great loads carried, is retractable, 
as is also the main landing gear. 


A flying box car. which probably carries a 
bigger load of bombs than any other 
bomber, the Short Stirling has bomb-bay 
doors extending from beneath the pilots’ 
cockpit almost two-thirds the whole fuselage 
length of 87 ft. 














British Combine 
The Handley Page Halifax is powered by 
liquid-cooled Rolls-Royce Merlins. Note the 
single-orifice exhausts on the engines and 
fuel jettison pipes below wing flaps. Land- 
ing gear is a single magnesium casting. 








British Combine 
Close-up of the triple racks in which the 
Stirling's bombs are loaded. Ground crew 
Gre attaching a cable by which the 500 Ib. 
bomb is hoisted into the rack by a motor. 


British Combine 
Fuel and bombs being loaded into a Stirling 
for c heavy raid on the Ruhr and Rhineland. 
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Bomb compartments take up most of 
the fuselage below the wing in these 
planes—triple bomb racks extend almost 
% the length of the Stirling’s 87 ft. 
fuselage, starting from beneath the 


pilots’ cockpit in the nose—and arma- 
ment is reported to be very heavy. On 
the Halifax a 4-gun Boulton Paul power 
turret is installed in the rear tail posi- 
tion and a 2-gun turret in the nose, 
which in both bombers, especially the 
Stirling, juts far out beyond the leading 


edge of the wings. The Stirling is ap- 
parently armed in like manner, with 
further armaments on either unrevealed. 
Armament on the Boeing B-17E is also 
heavy, with a power turret “stinger” 
in the tail and another in the fuselage, 
in addition to the belly guns. 

Neither the Halifax nor the Stirling 
were in service until some time after the 
present dispute with Germany started— 
it is reported that last winter not more 
than two squadrons of Stirlings were in 
operation at any one time. A perhaps 


significant revelation concerning the 
Halifax, in lieu of performance figures, 
is the admission that “several have been 
lost”, whereas up to this time there has 
been no confirmed loss of a Flying 
Fortress. Undoubtedly, no Boeings have 
been lost because they can reach alti- 
tudes in excess of effective ground fire, 
and, although Me 109 F’s have engaged 
the Fortresses in combat at 30,000 ft., 
the Nazi fighters find it difficult to 
maneuver at that altitude. 

British pilots, not the magazine 
writers, are credited with saying that at 
high altitudes the Boeing was defi- 
nitely better than the Stirling or Hali- 
fax, and that at 25,000 ft. they found it 
to be even faster than the Spitfire or 
Hurricane. 

Thus, any shortcomings in the defen- 
sive armament of the Boeings, so often 
complained of by British - aviation 
journals, is more than made up by their 
ability to climb far above the effective 

(Turn to page 218) 
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PUDDING 


—is in MAINTENANCE COST savings that are being 
made possible by the 100% X-Ray analysis and examination 
of all stress parts used in the fabrication of present-day air- 
planes. Only 7 years ago, Triplett & Barton designed and 
built their first X-Ray unit for the purpose of examining in- 
dustrial materials. In this early experiment, aircraft manufac- 
tures considered a 1% examination sufficient to disclose 
defective materials. 





Since that time, Triplett & Barton have expanded their 
engineering research and today have in operation the most 
advanced metallurgical X-Ray equipment in the field — these 






machines have been so designed and have been built in such 
quantity that they could more than double the present vol 
ume of required analysis. 


From a then-astounding record of 600 parts per month 
in 1935, they have advanced the art until now over 100,00 
parts are being examined monthly. Facilities now installed 
Burbank, Wichita and elsewhere will enable Triplett & Barton 
to handle over 500,000 parts per month when the aviation 
industry -has advanced to the, point where this tremendous 


volume will be required. 


CONSULTATIONS mar A BE ARRANGED 





TRIPLETT 


METALLURGICAL DIAGNOSIS 


x WICHITA, KANSAS. * SIBRIRTONIN. « BURBANK, CALIFORNIA * 








we 


Metallurgical X-Ray and Gamma Ray analysis, Physical and Electrical testing 
Chemical and Spectrographic determination, X-Ray Diffraction, Metallography Het! 


Treatment and Foundry Sand testing, High-Speed and Micro-photography, et 
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Plywood Trainer 


AATEST plastic bonded plywood train- 
igs. plane is the Morrow Victory 
secondary trainer test flown Nov. 1, 
in San Bernardino, Calif., by Vance 
Breese. Powered with the new 175 
hp. horizontally opposed six-cylinder 
Lycoming engine, this tandem training 
plane has a top speed of 165 m.p.h. 


General design is conventional, of low , 


wing cantilever monoplane arrange- 
ment with retractable landing gear. 
Unusual performance is claimed to re- 
sult from the smooth surface provided 
by the plywood which is bonded and 
impregnated with a plastic resin. 

Said to be built of materials that are 
plentiful on the Pacific Coast, the struc- 
ture is of wood throughout, except for 
‘such parts as engine mount and land- 
"ang gear, and has been designed to 
take the fullest advantage of plastic 
bonded wood material. Fuselage frame- 
work is of laminated bulkhead rings, 
with longitudinal spruce stringers, over 
which inner and outer molded skin sec- 
tions are attached in two halves. The 
wing is built in one piece, bolted di- 
rectly to the fuselage. A novel struc- 
tural feature is that, while the rear 
spar runs for the full span of the wing, 
serving as an attachment for the flaps 
and airlerons, the front spar does not 


extend much beyond the landing gear 
support point. 

The retractable landing gear is hy- 
draulically actuated by means of a hand 
pump. Brakes are hydraulic, a special 
feature being a hydraulic brake lock 
which acts as a parking brake. 

Wing span of the Victory trainer is 
30 ft. 4 in., overall length 25 ft. 4 in., 
height 7 ft. 9 in. and weight empty 1656 
lb. Range is 1,000 mi., top speed 165 
m.p.h., cruising speed 145 m.p.h., and 
landing speed with flaps 55 m.p.h. 
Standard equipment includes hydraulic- 
ally operated retractable landing gear, 
oleo shock struts, hydraulic brakes, hy- 
draulically operated split flaps, complete 
Kollsman flight instruments on shock- 
mounted instrument panels in both cock- 
pits, adjustable rudder pedals, Ranger 
radio receiver and transmitter in rear 
cockpit only, and hand fire-extinguisher. 

A new-comer among California air- 
craft companies, Morrow Aircraft Corp. 
was formed in 1940 by Howard and 
Frank Morrow, successful eastern mer- 
chants. Associated with the Morrow 
brothers is W. R. Angell, Jr., formerly 
in charge of the aeronautical division 
of Continental Motors Corp. Chief 
Engineer is Dwight S. Mills, formerly 
with Lockheed Aircraft Corp. 














Above, the under side of the half-completed, 
full cantilever wing of the Morrow trainer, 
showing self-sealing integral fuel tanks on 
either side of fuselage atiachment point. 


Each half of the fuselage sk'n is 
molded to the shape of fuselage 
to which it is bonded with a 
plastic resin. 


Landiag gear of the trainer is 
hydraulically operated and re- 
tracts into wells toward fuselage 
center. 








Laboratory Control 
For Ranger Engines 


Extensive Laboratory control of materials and methods 


makes for constant improvement in quality and perform- 


ance of Ranger Aircraft Engines. 


By Clinton B. F. Macauley, Washington Editor, Aviation 


E can all remember when a machine 

WV shop or engine factory was an 
honest, reliabie-looking structure of 
dingy aspect with grimy windows and 
myriad overhead pulleys with long belts 
slapping in the breeze. Stubble-faced 
machinists in greasy overalls hunched 
over their machines hour after hour, 
unmindful of the litter of waste and 
scrap in which they stood. 

Certain old-timers, whose sentimental 
affections for a past now dead tend to 
belittle the achievements of a newer 
order, have been heard to snort in 
their beer in disgust at the bright and 
cheerful aspect of clean plants with air 
conditioning and miles of fluorescent 
lighting tubes, stubbornly refusing to 
face the facts of their improved 
efficiency of production and the superior 
quality of the products manufactured. 


Labs Move Into Factories 


To these old-timers a “laboratory” 
was a vague place up at the State Uni- 
versity where every now and then a 


chemical laboratory in Ranger's 


piece of this or that was sent for analy- 
sis or testing. Today the laboratory has 
moved right into the factory. If it 
isn’t in the plant itself, it’s right next 
door. And this is as it should be, for 
out of the laboratories come the new 
ideas, techniques and products which 
will enable the industry to meet suc- 
cessfully the inevitable readjustments 
of post-war years. 

The well-equipped metallurgical lab- 
oratories in the Ranger Aircraft 
Engines plant at Farmingdale, Long 
Island, provide an excellent example of 
how mechanic and scientist now are 
working side by side to the end that a 
particular engine will be as fine as 
human knowledge, ingenuity and 
patience can make it. In the present 
emergency, national defense producers 
also are fighting against time. The 
efficient utilization of newest laboratory 
techniques in close coordination with 
production processes frequently saves 
days and weeks in critical instances, and 
in the long run doubtless gains months 
and years over older methods in the 


metallurgical department. 


improvement of design, materials and 
performance. 

The personnel of the metallurgical 
department at Ranger consists of a 
group of analytical engineers, each 
highly specialized in his particular field, 
engaged in spectrographic analysis, 
photoelastic analysis, chemical analysis, 
physical testing, microscopic study, and 
development work in the fields of heat- 
treating and casting. 


Function of the Laboratory 


This is how the laboratory functions. 
Suppose a cylinder-barrel forging isn’t 
machining-up properly in the shop, or 
for some other reason is under suspicion 
—despite the fact that chemical analysis 
and physical test reports are required 
for.all Ranger materials. A new com- 
plete chemical analysis might require up 
to a week. Obviously impractical, but 
aircraft engine manufacturers cannot 
fool with questionable materials. So 
drillings or chips from the forging are 
sent in for a spectrographic analysis. 
In about half an hour the presence or 
absence of all of about 70 different ele- 
ments will have been determined, and 
for many of these elements the percent- 
age of each will be known, more accw- 
rately than is feasible by any other 
method. 

Or, suppose a tiny speck of matter is 
found in a bearing surface and it is 
important to know what it is. Chemical 


Photographic film of spectrographic analyses. 
Each film strip accommodates up to eight 
spectrographs. The presence of dark vertical 
lines indicates the existence of elements 
whose wave-lengths appear in that portion 
of the spectrum. 
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little material to work on, But a ver- 
itable pin point of matter can be made 
to reveal its composition under spectro- 
graphic analysis. 


Photographing the Elements 


By this method the samples to be 
analyzed form the electrodes for a 
powerful spark. Ultra-violet rays 
emitted by the spark are broken down 
by the grating to form an evenly graded 
segment of the spectrum. This is re- 
corded on photographic film which is 
quickly developed and dried, providing 
a permanent record of the analysis. The 
film is projected onto a screen and syn- 
chronized with a master scale parallel- 
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PeCePn Sal 
A sample spectrograph is projected onto a 
screen and synchronized with a master scale 
paralleling it. The spectrum lines of the 


various elements are identified on the master 
scale, 











analysis would be impossible with so ° 
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The basic unit of equipment of the spectrographic laboratory. Material to be analyzed 
forms the electrodes for a high-voltage arc. Ultra-violet rays from the spark are broken 
down to provide a portion of the spectrum which can be photographed, revealing the 
composition of the material and providing a permanent record for study and comparison. 


ing it. Visible lines on the sample spec- 
trum indicate the presence of a particular 
element. The wave length of each line, 
determined by its location on the scale, 
accurately reveals the identity of all of 
the elements present in the sample. 
Densitometer readings of these lines are 
obtained automatically through a micro 
slit and a photoelectric cell, all by 
simply pushing a button after adjusting 
the desired line to the control location. 
This reading is used in conjunction 
with calibration charts to give directly 





Illustrating the photoelastic method is this photograph with eiciurnd polarized light of a 
Marblette model of an engine part under load. 
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the percentage of the element which the 
sample contains. 

The presence of any element can be 
detected by spectrographic analysis. 
However, the amount of carbon, phos- 
phorus, and sulphur in steel still must 
be tracked down in the chemical lab, 
but special chemical apparatus makes 
it possible to find the amount of carbon 
and sulphur in steel within a few min- 
utes. The detection of phosphorus re- 
quires somewhat longer time. The 
chemical laboratory of course is well 
equipped to make complete chemical 
analyses by conventional quantitative 
methods, as a periodic check on the 
accuracy of the elaborate spectrographic 
equipment. For small percentages of 
alloying elements, the spectrograph 
offers greater accuracy, less opportunity 
for errors, and vastly greater speed. In 
order to insure these results all of the 
spectrographic equipment has been lo- 
cated in three connecting rooms which 
are air-conditioned by a separate unit, 
to maintain dust-free conditions and 
constant temperature and humidity. 
The conditioned air is kept under pres- 
sure, so that leakage will always be out 
from the spectrographic laboratory and 
dust cannot enter. 

The chemical laboratory in addition 
to the previously mentioned work, also 
checks the composition of cadmium and 
copper plating solutions, etching solu- 
tions, cleaning baths and various other 


(Turn to page 190) 


New Twin-Engined Trainer 


Curtiss AT-9 incorporates same general performance and 


operating characteristics as multi-engined tactical aircraft 


NEW type of twin-engined plane 

for high speed, multi-engined fighter 
and bomber training was announced <e- 
cently by Curtiss-Wright Corp. through 
Guy W. Vaughan, president of the firm. 
Delivery of the first plane to the Army 
Air Forces for accelerated service tests 
has been made. 

Called the Curtiss AT-9, the new 
twin-engined plane was designed to 
shorten the long difficult step which 
young Army pilots experience in trans- 
ferring from the single-engined, low 
powered training plane to the latest 
types of multi-engined tactical craft. It 
therefore incorporates the same general 
performance and operating character- 
istics of the latter types, including 
numerous instruments. 

An all metal, low wing monoplane, it 
is equipped with retractable landing 
gear of the conventional type and has 
two side by side seats with provisions 
for two additional seats immediately aft 
of the two pilots. Power is supplied by 
two 280 hp. radials and fuel capacity is 
150 gal. Many features have been in- 
corporated in accordance with specific 
training demands of the Air Forces. 

Top speed is more than 200 m.p.h. and 
range is 750 miles. Developed by the 
St. Louis, Mo., plant of the Curtiss- 
Wright Airplane Div., it is ideally 
adapted to mass production, according 
to Mr. Vaughan. A large number of 
them will be produced in the new Cur- 
tiss-Wright Airplane factory at Lam- 
bert Field in St. Louis. 

The plane is said to be undergoing 
tests during which it is being flown as 
many hours within a few weeks as it 
would normaliy operate under ordinary 
service conditions in a year or more. 
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Aeronca Defender 


HE Aeronca Defender, a new tandem 


trainer, is now 
Aeronca Aircraft 
Ohio. 

Engineered for a 65 hp. motor, the 
plane now has for standard equipment 
an improved type of muffler. Engine 
cowling has been modified and strength- 
ened around the base of the windshield. 
This new installation was conceived, it 
is said, for the remarkable effect it has 
in reducing engine noises in the cabin. 

Extra heavy verticle tubes have been 
installed on each side of the cabin, elimi- 
nating a diagonal cluster and, as a re- 
sult, materially strengthening the entire 
side of the fuselage. Exceedingly rough 
landings will now transfer shock through 
the gear and up through this tube and 
expand itself through the various con- 


in production by 
Corp., Middletown, 


necting members. Addition of this over- 
size tube will insure complete fuselage 
protection against bad “stall outs” in 
landings, it is claimed. 
Leverages on all control surfaces have 
been changed and approximately 1} sq. 
ft. area has been taken off the rudder. 
The reduced rudder has been balanced, 
thus providing a control surface that is 
said to be exceptionally light to operate. 
Aileron chord has been decreased and is 
now of the slotted semi-frise type. Con- 
trol is by means of a differential. Ele- 
(Turn to page 202) 
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It may seem a far cry from a coal mine or a coke plant to one 
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of these Navy SBC-4 dive bombers, and the aviation industry, 
but the connection is pretty close in many things. 
Many plastic parts are made from Koppers coal tar acids. 


The long-lasting paint finishes are made with alkyd resins 





which, in turn, come from naphthalene derived from coal tar. 
The tires have much longer life because of rubber anti-oxidants 
‘ and vulcanization accelerators derived from coal tar. 


Electrodes made from coal tar pitch are indispensable in 


ents aluminum production. 

elage ; . . 

in Koppers coal tars help build long-lasting skid-resistant 

sili airport runways. Piling, drainage culverts, guard rail posts, 

Fw landin: docks and other timber used in airport construction 

= have been pressure treated with creosote by Koppers to resist 

l 

= termit«s, decay and marine borers. 

ind 1 

Ss Man. airport roofs are built with Koppers Coal Tar Pitch 
e- 


and much concrete, masonry and brickwork is protected with 


» waterproofing and dampproofing. 





ands of Koppers American Hammered Piston Rings 


are uscd in aircraft engines. 





(Official photograph, courtesy United States Navy) 





Let us send you any or all of these data sheets, folders, 
booklets from the Koppers Library of Technical Information 


which deal in detail with these products. 


KOPPERS COMPANY 
1277 KOPPERS BUILDING 


PITTSBURGH, PA. 


Please send me copies of these folders: 


‘How to Order Piston Rings’’—A-1 
“Construction and Maintenance with Tarmac”’ 
‘Coal Tar Pitch Roofing Specifications’’"—TA-6 
‘‘Koppers Membrane Waterproofing’'"—TB-3 
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‘‘Koppers Dampproofing’’—TB-4 





[_] “‘Disinfectants’’—TD-14 , 
(_] ‘*Pressure-treated Timber’’—G 

_] “Bridges of Pressure-treated Timber’’—G-1 

(_] *‘Pressure-treated Highway Posts’’—G-9 

(_] “*How to Measure the Quality of Pressure-treated Timber You Buy’’—G-11 
oO: 
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INSTRUMENTS OF VICTORY 


The Army Says: “Do a thing; Do it Right; and be Quick about it!” Let American manufacture:s adopt tha 
slogan. We have at VARD. And here are three instruments, first developed for our own use, and 1 
offered to you as aids in doing a job, doing it right and doing it Quickly. 

The first of these, in the center above, is a circular dividing machine. It accurately divide: any circula 
disc into predetermined segments. It is valuable in production of dials, protractors, and the ‘ike. We dl 
manufacture a linear dividing machine for automatic dividing of strip material. 

At either side of the divider, in the above picture, are new VARD external comparators small hort 
table instruments, for checking limits in manufacturing. One is a dial gauge type. The ott »r is a liqu 
column reading type. Both quickly indicate variations as small as one ten-thousandth of an | 
handle work quickly. Adjustments are simple and positive. 

VARD builds precision gages for checking threads, holes, and thickness. Likewise we p! 
taps, optical lenses, prisms, and mirrors. Another branch of our organization turns out air< 
units, drafting, and navigating instruments. 

the bed 


The VARD trademark on a product symbolizes thorough engi: 2ering. 
JS 
materials, and technical, precision workmanship. PASADENA, ALIFORNIA, U 
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5. A. E. Engineers Review 
Y ear of Greatest Production Progress 


Los Angeles meeting sums up achievements of past 12 months. 


Photos by C. F. McReynolds, AVIATION’S 
Pacific Coast Editor. 


OW a traditional event among avia- 

tion engineers, the 1941 Annual Air- 
craft Production Meeting sponsored by 
the Society of Automotive Engineers 
in the Biltmore Hotel, Los Angeles, 
fully equalled previous such meetings 
in interest, attendance, and value to our 
production effort. Through Oct. 30, 
31, and Nov. 1, engineers and industry 
executives crowded the sessions and the 
accompanying engineering display in the 
foyer adjoining the main auditorium. It 
is a convincing demonstration of the vi- 
tality of democratic traditions and prin- 
ciples that men can be found to join in 
staging such a successful meeting at a 
time when we are straining every nerve 
to meet production schedules. Not only 
had busy engineers taken time out to 
prepare and present important reports 
on significant developments, but there 
was no lack for an audience. As in the 
past the hall was several times jammed 
to complete capacity and there was every 
evidence that this year those in attend- 
ance were even more seriously inter- 
ested in the proceedings than ever before. 
Total registration was approximately 
1000 but there were a great many more 


Peter Rossmann, left, of Curtiss-Wright in 
Buffalo, and T. P. Wright, who gave one of 
the principal talks of the meetings. 
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who attended but did not register. Total 
attendance at the various sessions of 
the three-day meeting exceeded three 
thousand people, not counting those who 
inspected the engineering exhibit. Nor 
would it be fair to judge the success of 
this meeting by the number of those in 
attendance for many of the industry’s 
top notables were there, including F. C. 
Crawford, of Thompson Products; T. P. 
Wright, OPM; Robert Hinckley, Asst. 
Secty. of Commerce, and A. T. Col- 
well, to mention only a very few. 

Keynote of the meeting was struck 
by T. P. Wright with an address on 
morale. His encouraging report of our 
production progress during the past 
year gave sound reasons why we should 
have confidence in our weapons, our 
leaders, and ourselves. Along this same 
line was the report on “Blitzkrieg and 
How to Stop It,” by A. T. Colwell, 
S.A.E. president. Colwell’s: analysis of 
military developments of the present war 
left little doubt that an all-out pro- 
duction effort was the principal solu- 
tion to our problem of stopping the 
Blitzkrieg. 

But not all of the discussion was on 
military developments. One of the big- 
gest crowds of the meeting gathered to 
hear Wm. B. Stout tell about his new 
light airplane and engine, which are 
being developed with an eye on the 
“after-the-war” market. 

On the production side there were 
invaluable reports of such new devel- 
opments as the duPont explosive rivet, 
George Tharratt’s description of the 
use of perspective sketches in place of 
blueprints on the final production line, 
the place standardization is playing in 
our expanded production effort, by C. E. 
Stryker, of the OPM, etc. 

Research reports were concentrated 
largely on problems of high altitude op- 
eration, including two-speed  super- 
chargers, air intake scoop research, icing 
problems, and vapor lock investigation. 
Importance of this work was stressed 
by F. C. Crawford, pres. of Thompson 
Products, in stating that many experts 
believed that whichever side succeeded 
best in solving problems of high alti- 
tude flight would win the war. 

Exhibits in the Engineering Display 
quite properly featured the part. sub- 
contractors and vendors are playing in 
the amazing expansion of aircraft pro- 

(Turn to page 168) 


Bill Stout proved to be one of the chief 
spellbinders when -he described his new 
airplane and engine. 


F. C. Mock, of Bendix, read a paper on 
carburetor air scoops and their effect on 
fuel-acir metering in flight. 


L to r: Carleton Stryker of OPM: George 
Tharratt of both Douglas and Adel; and 
Mac Short of Vega. 
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JACOBS AIRCRAFT ENGINE 


POTTSTOWN °* PENNSYLVANIA * U.S.A. 
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AIR FILTERS 
forAirplane Engine Protection 


This article is of timely interest because of recent 
emphasis on air filters for all military airplanes. 
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Resistance Inches H,0 


Time Minutes 
10 20 30 40 50 
l 

180 360 540 720 900 
Dust Fed-Gms. Per Sq. Ft.of Filter Area 
FILTER FILTER VELOCITY AIR 
MEDIA = FLOW F.RM. 

A Comp fa” 600 

B UM-I53 ¥," 600 

Cc UM-155 2° 600 

Dust- Portland cement 
Dust concentration 0.03 Gms. per cu.ft.air 
Fig. 2 
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FILTER FILTER VELOCITY AIR 
MEDIA THICKNESS FLOWFERM. 
D = UM-I53 %" 600 
E UM-152 2” 900 
F UMrI55 2” 1000 
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Fig. 3 
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By Wm. K. Gregory, Division Manager, American Air Filter Co., Inc. 


Preliminary research covering air filters 
for the protection of airplane engines was 
covered by an article which appeared in 
the October issue of “AVIATION”. Further 
research has continued, and in collabora- 
tion with the Army, Navy, individual air- 
plane manufacturers and motor manufac- 
turers, it has been possible to establish 
definite air filter specifications and a 
standardized test procedure which differs 
from the test procedure. previously followed 
and reported in the earlier article. 


LANS are being made at the present 

time to install intake air filters on 
the motors of virtually all training 
planes, bombers and _ fighters now being 
manufactured for the U. S. government. 
The experience of the British in their 
operations in the deserts of Africa and 
eisewhere has emphasized the import- 
ance of air filter protection. 

Even in the United States severe 
engine wear has occurred at a number 
of air fields, particularly those in the 
South. When our air activities were 
limited to commercial planes and a rela- 
tively small number of Army and Navy 
planes which used well-paved runways, 
we had no acute dust problem, but with 
our*expanding air force it has become 
necessary to, use more and more tem- 
porary air ports with unpaved runways. 
Planes taking off in formation generally 
use some of the unpaved portion of the 
field even where paved runways are 
available, and great clouds of dust are 
kicked up by the planes in the lead which 
go into the engines of the planes fol- 
lowing unless adequate air filter pro- 
tection is provided. This obviously re- 
sults in excessive engine wear and 
makes it necessary to overhaul and re- 
build engines at frequent intervals, thus 
increasing the amount of maintenance 
required. Disregarding the expense of 
this maintenance, we are now confronted 


Presented at the October meeting of the 
American Society of Mechanical Engineers 
at Louisville, Ky. 


with a problem of production, and any- 
thing which can be done to increase the 
effective life of an airplane motor is 
virtually equivalent to increasing our 
production facilities. 

The first step in the application of air 
filters to airplane engines is the selection 
of the type of filter to be used. Oil bath 
air cleaners, which have been used with 
great success._on trucks, tractors and 
large stationary Diesel and gas engines, 
are ruled out immediately due to their 
size, weight and the fact that oil would 
spill out in maneuvering the plane. Dry 
type air filters, which employ felt or 
other fabric as a filter media, are in- 
flammable and require frequent replace- 
ment. During actual warfare, the re- 
placement of dry type filters would con- 
stitute a serious probleni; as it would be 
necessary to provide Cargo space for 
shipment and a dry place for storage. 
Another objection to dry type filters is 
that the} offer a high resistance to air 
flow and increase rapidly in resistance 
as dust is accumulated. For all these 
reasons, dry type filters are considered 
unsuitable for airplane application even 
though some of them have been used 
with certain success by the British. 

If the oil bath and dry type filters are 


-eliminated from consideration this leaves 


only the washable viscous impingement 
type filter. Air filters of this type con- 
sist of a metallic filter media mounted 
in channel frames and so arranged as to 
provide a tortuous path for the air pass- 
ing through. This filter media is coated 
with oil, and when dust carried in the 
air stream strikes the oil-coated sur- 
faces it is caught and held. A typical 
filter of this type, which is so designed 
that there is a considerable amount of 
space between the individual strands of 
filter media on the air-entering side and 
the nee gradually increases toward 
the air-leaving side, is shown in Fig. 1. 
The purpose of this construction, which 
is normally referred to as “progressive 
packing”, is to distribute the dust caught 
(Turn to page 206) 














































Part Il 


Part I of this article, published in the Novem- 
ber, 1941 issue, discussed the need for a 
procedure control, problems of engineering 
design for welding, selection and inspection 
of materials and such factors in procedure 
as edge preparation, spacing, penetration, 
reinforcement and rods. 





By A. K. Seemann, Engineer, 


A Procedure Control 
For Aircraft Welding 


The Linde Air Products Company 








O make an oxy-acetylene weld, a 
small area at the edges of the two 
parts being joined is heated until a small 
pool of molton metal is formed. Then 


as this pool is made to progress along 
the junction of the two parts, additional 
metal is added from a welding rod. The 
rear edge of the puddle is continuously 
solidifying while additional metal is be- 
coming molten at the leading edge of 
the puddle. 


There are three import- 


Fig. 5—The neutral flame -has an intense inner cone that is sharply defined. This is 
surrounded by a bluish outer envelope. During welding, the outer envelope protects the 
hot metal from oxidation by the air. Fig. 1-4 appeared in Part I. 





Fig. 6—The excess acetylene flame has a third zone surrounding the inner cone. This 
excess acetylene feather is made up of white-hot particles of carbon. The length of the 
feather with respect to the inner cone is a measure of the amount of excess acetylene. 





Fig. 7—In the oxidizing flame both the inner cone and outer envelope are smaller. The 
inner cone has a purplish color. Adjustment to a neutral flame should always be made 
from the excess acetylene side, not from the oxidizing. 
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ant parts to the welding operation: the 
flame, the welding rod, and the method 
of making the weld. 


The Flame. 


Oxygen and acetylene pass through a 
suitable mixing device and the mixed 
gases burn at the blowpipe tip. This 
furnishes the source of heat for the 
welding. , 

There are three definite types of oxy- 
acetylene flames. One of these, known 
as the neutral flame, has two distinct 
parts, an intense white inner cone and 
a. feathery, outer envelope. In _ the 
second type, a third cone appears sur- 
rounding the inner cone. The third 
type has but two parts, but the inner 
cone is shorter, is niched in, and is 
purplish in color. The basic reason for 
these flames is that acetylene burns 
completely in two definite stages. 

In the oxy-acetylene process approxi- 
mately one volume of oxygen is sup- 
plied from the cylinder as pure oxygen. 
This is sufficient for the primary com- 
bustion of equation (1), below. The 
oxygen for the secondary combustion, 
equation (2), is supplied from the air. 

When exactly equal quantities of 
pure oxygen and acetylene are supplied 
to the blowpipe, a neutral flame results. 
In the inner cone of this flame the 
primary combustion is taking place. In 
the outer envelope, oxygen from the air 
is causing the secondary combustion. 

If the one-to-one mixture is varied to 
give an excess of acetylene, the third 
cone appears in the flame, the excess 
acetylene feather. Then part of the 
oxygen for the primary reduction must 
be supplied from the air. 

If, on the other hand, the one-to-one 
mixture is varied to give an excess of 
oxygen, the inner cone becomes shorter, 
is necked in and acquires a purplish 
tinge. With this type of flame, some 
of the oxygen for the secondary com- 
bustion is supplied through the blow- 
pipe. 

The oxy-acetylene flame is the hot- 
test flame known. This fact is explained 
by a consideration of the chemistry of 
the flame and, since the chemistry of 
the flame has an important bearing 0? 
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the weld, it is worth at least brief 
consideration. 

Acetylene gas is a compound of two 
parts carbon and two parts hydrogen. 
The complete oxidation of acetylene 
takes place in two complete steps. 

C,H,+0,.—2CO+ H+ Heat (1) 

The products of this primary com- 
bustion, carbon monoxide and hydrogen 
are both combustible. 

2CO0+0.—2CO.+ Heat 

2H.+0.—2H,0+ Heat (2) 

From this it becomes evident that 24 
volumes of oxygen are required to burn 
completely one volume of acetylene. 

C,H.+240,—2C0.+ H,0+ Heat 

(1) and (2) 

In oxy-acetylene welding, part of the 
oxygen required for complete combus- 
tion is supplied from the air, as explained 
above. 


The Welding Rod. 


As explained earlier, the choice of 
welding rod for joining S.A.E. X4130 
steel depends upon the base metal thick- 
ness, in general, although possible sub- 
sequent heat-treatment should be taken 
into consideration. 


Welding Technique. 


A slightly excess acetylene flame 
adjustment is recommended for weld- 
ing with either of the welding rods 
mentioned and X4130 base metal. One 
important reason for this is that the 
slight amount of carbon in the flame 
has a fluxing action which is of con- 
siderable aid in reducing surface 
oxides; yet such a flame adjustment 
does not cause carbon pick-up by the 
base metal. The presence of surface 
oxide and the fact that the flame adjust- 
ment may fluctuate slightly strengthens 
the argument in favor of a slight excess 
acetylene feather in the flame. An 
added advantage of the slightly excess 
acetylene flame is that it minimizes the 
overheating of the base metal, and, fre- 


quently, the creation of a sharp enough . 


temperature gradient in the base metal 
to cause the formation of martensite 
is avoided. (A warning regarding 
welding operators should be injected at 
this point. An oxidizing flame is hot- 
ter than a slightly excess acetylene or 
neutral flame. Frequently an operator, 
in an effort to speed his work, will 
allow his flame to become slightly 
oxidizing. This indicates that an effort 
should be made to give the operator 
more of an understanding of the effect 
of the flame upon the resulting weld.) 

There are three techniques of weld- 
metal deposit in use in aircraft welding: 
forehand ripple, backhand, and “scale” 
welding. 


Forehand Ripple Welding. 


_ In this method the blowpipe is held 
in the right hand and rod in the left 


AVIATION, December, 1941 





(for a right-handed operator) and the 
direction of welding is from right to 
left, thus placing the flame between the 
completed portion of the weld and the 
welding rod tip. The puddle is main- 
tained continuously and, in light gauges, 
metal from the welding rod is added 
intermittently as needed. 

There are one or two things regard- 
ing this technique which should be 
pointed out. The edges of the base 
metal should be melted first and the 
puddle thus moved forward. The molten 
puddle should never be allowed to flow 
forward onto solid edges as the metal 
will then not weld. In butt welds this 
melting of the edges ahead of welding 
must be done all the way through to 
the underside of the base metal. 

In any welding the flame should be 
held so that the inner cone no more 
than just touches the surface of the 
puddle. It is in the inner cone that the 
primary combustion is taking place and 
“digging” the inner cone into the mol- 
ten puddle will cause oxidation of the 
steel. 

At no time during welding should 
the air be allowed to toiich the white- 
hot or molten metal. The outer enve- 
lope of the flame provides a protection 
against oxidation and this protection’ 
should not be removed until the weld 
has cooled down at least to a red heat. 
Drawing the inner cone back away from 
the weld allows the metal to cool, yet 
still provides protection against oxida- 
tion. 


Backhand Technique. 


In this method the blowpipe and rod 
are held the same way, but the direction 
of welding is from left to right. The 
advantage is that the flame can be made 
to play more directly on the basemetal 
edges ahead of the welding puddle, 
speeding the welding. The ripple effect 
at the top of the weld, produced more 
by the welding rod than the flame, may 
be somewhat coarser than with fore- 
hand welding but not excessively so. 
The same general precautions as to 
thorough fusion and avoidance of oxide 
apply as in forehand welding. 


“Scale” Welding. 


In this welding method, which can 
be performed either forehand or back- 
hand, the welding puddle is not main- 
tained continuously. A puddle is created, 
some welding rod added and the puddle 
enlarged, and then the flame is with- 
drawn and the puddle allowed to 
solidify. Thereupon, a new puddle, 
overlapping the first is created and 
the operation repeated. 

“Scale” welding is a special-purpose 
technique developed for use in making 
fillet welds in which distortion or over- 
heating of a thinner section becomes a 
problem. An example of a circum- 
(Turn to page 210) 








Fig. 8—In forehand technique (for a right- 
handed operator) welding progresses from 
right to left. The flame and welding rod 
are moved alternately from side to side to 
allow the flame to prepare the metal edges 
ahead of the welding action. 





Fig. 9—For a right-handed operator, the 
welding flame is directed back at the com- 
pleted weld and the action proceeds from 
left to right. Because the rod is between 
the flame and the weld, the welding action 
can proceed more rapidly than ir forehand 
welding. 





Fig. 10—Scale welding, so-called because 
the completed weld has the appearance of 
fishscales, is a special purpose technique. 
To allow each successive weld puddle to 
cool, the flame is drawn back. The weld 
should be continuously protected by the 
outer flame envelope from oxidation. 


Scale_ 
welding™ 
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Corry weld 
Fx ground 









Fig. 11—For attaching light gussets and for 
other similar welds, scale welding minimizes 
distortion and makes it easy to avoid over- 
heating. Scale welding should be used only 
for those types of joints for which it was 
developed. Any joint can be welded by 
this technique, but it is slower than fore- 
hand or backhand ripple welding. 
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Great Ships... to Successful Landings! 


. .. Every 10 Seconps, along the commercial airlines military pilots on their missions. From the sub-zero 


marked in white, Bendix Aircraft Radio snaps into north to the dripping tropics, Bendix Radio is proving 
action — to complete a vital plane-to-ground contact. its reliability . . . is justifying the care and skill which 
Hour after hour Bendix Radio Compasses guide air- are built into every piece of Bendix Radio Equipment. 
liners through darkness, fog, rain, sleet and snow. Over Bernprx Rapio, Division of Bendix Aviation Corporation, 
war-torn sections of the world, Bendix Radio guides Battmore, Mp., U. S. A. Cable Address: Benrap. 











The tail section supporting the fin on the 
Douglas DB-7 attack bomber, left, now being 
used in night fighter and other operations in 
England, presents an excellent example of semi- 
monocoque construction. Large areas have had 
to be cut out for insertion of the stabilizers, but 
the loads have been carried into the supporting 
structures through the combination of reinforced 
edges and bulkheads. 























Details of the Douglas DB-7 
nosewheel structure and re- 
tracting mechanism are 
shown above. There are 
two main attachment points, 
one of which “A” has been 
enlarged for detailed inspec- 
tion below. Key to the re- 
tracting mechanism is the 
small torque arm “B” which 
is actuated by the hydraulic 
cylinder. In retraction, the 
Y-strut breaks at the joint 
and the nosewheel gear 
swings backwards through 
the T-beam attached at “A”. 


The Pratt & Whitney Double Wasp R-2800 is shown above. “A” is the carburetor 
intake leading to the single stage supercharger. “B” are the newly designed 
dural baffle plates which seal the periphery of the cowl and the area between 
the cylinders so that the air is forced directly into the fins of the rear bank of 
cylinders. “C” are the cowl mounting lugs: “D” is the dual magneto, and “E” 
the distributor. “F’ is an engine mounting bracket. The stainless steel intake 
pipes “G” are of fork construction and are made in halves. A gun synchronizer 
drive is located at “H’”, and “I” is the reduction gear housing. 


120 AVIATION, December, 1941 








Fabric covered rudder 
and nes 













| frag air irttake Side-hinged 
cover 









/Salanced ailerons 
/ 


+ tank 





Oxygen 
bottles 






‘i 












—_— AS “ Tail unit joint ring | 
i —~““formers, stringers and plating | 
at “Longeron 

and air T74 ' 
cab'-s- Flaps operating jack 






Stressed skin, former ribs and stringers 1 
fabric covered ailerons 
/ 





\Y 


\ 
NV 


—\\ 
B 


\ 





fAileron ‘control 
















\ Vig, _Balanced 
= ESS aileron 
7 = a 
De Hdvillarid a 
hydromatic | 
propellers hi : 






Fuel. tank \ y 
Machine guns \ i 
\ 












t 
Aileron 
Oil cooler Landing lights cortrol 





Pitothead Navigation lights 




















Redrawn from Aeroplane 


A midwing cantilever. stressed skin, monoplane, 
the Bristol Beaufighter I, above, is powered by two 
1400 hp. Bristol Hercules III engines. The main 
components—center plane, outer wing panels, en- 
‘gine nacelles, landing gear, fore end, rear fuselage, 
stern section and various aerodynamic surfaces— 
come to final assembly from various “shadow” fac- 
tories. The fuselage has six main points of attach- 
ment to the center wing section, three of which are 
indicated at “A”. An interesting feature is the 
“escape” hatch “B” which has a tip-up floor “C” 
acting both as an entrance ladder and emergency 
exit chute. The cannon are heated by warm air 
carried by a pipe “D” from the engines. Air from 
the inlet in the oil cooler is heated in the exhaust 
manifold “E”, and the operating ram for the land- 
ing gear is shown at “F”. The outer wing panel 
has four main attachment points, two of which are 
indicated at “G”. Only 2 guns in the port wing. 





The Beaufighter departs from the usual aluminum alloy. semi-monocoque de- 

sign only in that it has two keels, partly shown in the sketch above, running 

the length of the fuselage. The legs of the rotating seat for the observer are 
mounted on these keels. Stringers are bulb angle extrusions which intersect 

the transverse Z-section frames at cut-outs. 


At left is shown the end spar of the Bristol Beaufighter 
center wing section to which one of the two outer wing panel 
spars is attached by bolts, top and bottom. The top bolt 
passes through projecting arms from outer wing spar which 
fit over the center section spar bolt hole. On the bottom at- 
tachment, however, in place of the projecting arms, a con- 
necting plate is used in bolting the two spars together. 




















Spar construction, an end view being shown at right, of the 
Bristol Beaufighter is unusual due to advances in extrusion : 
practice. The web is of flat sheet and the booms are heavy \; 
extrusions*of nearly rectangular section (about 3 x 1 in.) with \% 
a lip on one side for riveting to the web. Material used is 
aluminum alloy. (Spar sections redrawn from Aeroplane) 
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OIL HYDRAULIC 
ME ICALLY OPERATED SEQUENCE VALVES 





Positive and Automatic 
Control for | 
, Used in aircraft oil hydraulic circuits to 
S equence O f 0 pera tlons control the sequence of operation of cowl 


door operating cylinders and landing gear 
operating cylinders (or other similar se- 
quences). Operating cycle is automatic and 
is arranged so that doors must be entirely 
open before gear starts down... and on 
reversal, so that gear is completely re- 
tracted before doors begin to close. 

These valves are simple, rugged, com- 
pact and light weight. Ease of maintenance 
is another feature: valve can be completely 
dismantled without disturbing piping or 


removing from installation. 


Engineers and Builders 
of Oil Hydraulic Equipment 
Since 1921 




















Constructed entirely of phenol resin bonded 
plywood, with Plaskon resin glue used for 
all joints, the Wollam Plywood Float, be- 
low, is a semi-monocoque structure with 
internal bracing and water tight bulkheads. 
Designed for a gross displacement of 1,360 
lb., the new type floats use 5-ply birch ma- 
terial for bottoms, and 3-ply for sides and 
decks. Rigidity and torsional stiffness is in- 
sured by use of an ash keel and chime 
stringers, with spruce stringers on sides 
and top deck. A fixed brace structure of 
welded tubing permits a quick change from 
wheels to floats, and to waterproof the 
float structure Bakelite varnish finishes are 
applied. s 


Along with the development of a plastic bonded plywood process in England has come 
a unique spar joint, left, designed to transfer the loads from one member to another most 
efficiently. With the shear strength of wood being so low, compared to its tensile strength, 
the common method of a hole and pin is not very effective when an elastic joint is de- 
sired. In place of this, interlocking dowels “A” have been used. In one flange a groove 
“B” is made into which is inserted a ring “D” which locks in a similar groove “C” in the 
adjacent web member. This method transfers the load straight from one member to an- 
other and the joint always gives central loading on compression members. Then, to hold 
the assembly together, as shown in the drawing, a bolt is fitted through the center “E”. 


Above is shown a spar constructed by this method. 
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The wing section drawing, above, of the Fleetwings Model 33 
trainer, shows installation of the landing gear jig. The bulkheads 
forming the landing gear socket are riveted in place with this jig 
installed to insure accurate fit. Heavy reinforcement strips “A” are 
of .093 gage extruded angle. Steel stop nuts “B” serve to hold 
four through bolts, which are the only landing gear attachment. 
These bolts are accessible from an access door in the underside of 
the wing just aft of the landing gear strut. 
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Dialing the Air Waves with Craig Walsh 





Radio Maintenance 
At United Air Lines 


The complications of radio equipment 
require that where life and safety are 
concerned it is essential that elaborate 
_ precautions be taken to insure that the 
many pieces of radio apparatus used in 
a modern airliner continue in normal 
operation while the plane is in flight. 
The United Air Lines has attacked this 
problem by establishing radio-electric 
shops at LaGuardia Field, New York, 
Chicago, Salt Lake City, and Oakland. 
These are in addition to the main over- 
haul and installation base at Cheyenne. 
Also, spare equipment is kept ready for 
use at all of the other stations where a 
unit which goes bad may be immediately 
replaced. The defective unit is then 
forwarded to one of the repair shops. 
This company also maintains a radio 
development laboratory at Chicago so 
that its radio systems are continually 
being improved and put to new uses. 

Each United Mainliner carries three 
radio receivers and one combination re- 
ceiver-transmitter. Plans call for the 
use of two additional receivers and an- 
other combination receiver-transmitter 
for ultra-high frequency operations. 

Certain checks are made of the Main- 
liner’s various antennas and_ radio 
equipment at every stop and at the end 
of each flight. In addition, there are vis- 
ual and mechanical inspections and op- 
erational tests of all components of a 
Mainliner’s radio equipment after every 
40 and 125 hours of flight. Such inspec- 
tions and tests are conducted at United’s 
major service, stations. Then, at the end 
of every 700 hrs. of flight, all radio 
equipment is removed and completely 
overhauled in the radio-electric shop at 
the Cheyenne maintenance base. 

Thirty-six highly skilled mechanics 
work with the most modern equipment 
in the Cheyenne shop, minutely inspect- 
ing all radio equipment and adding any 
necessary new parts. Thorough per- 
formance tests are also conducted. 

It is interesting to note that all equip- 
ment necessary to do navigation and 
reception is duplicated in some manner. 
For instance, the plane can receive in- 
formation over its regular receiver or 
over its beacon receiver. If one should 
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fail the other is there for emergency 
use. If the direction finder should cease 
to function, the pilot can still locate 
himself by means of the radio compass. 
Also, if the beacon receiver should fail, 
the radio compass and the direction 
finder will enable the pilot to navigate. 

After a radio receiver or transmitter 
is overhauled, it is given a vibration 
test to simulate normal operating con- 
ditions and measurements are made of 
its characteristics while it is vibrating. 
In this way any loose connections or 
loose parts are detected before they can 
do any harm. If the tubes perform 
properly in this test it is known that 
they are in good condition and that they 
do not need replacement. It is interest- 
ing to note that new radio equipment 
purchased or built by United Air Lines 
not only must meet certain mechanical 
requirements, but also must pass severe 
tests if these have not already been 
conducted by the manufacturer. Such 
tests include four hours on a vibration 
table at frequencies of from 30 to 60 
cycles per second and at amplitude 
sufficient for a vertical acceleration of 
10 Gs.; 48 hrs. in a humidity chamber 
at 95 deg. humidity and temperature of 
50 C.; a temperature test in which the 
equipment is subjected to temperatures 
ranging from +55 to —35 deg. C.; 
a test in an altitude chamber at variable 
pressures from sea level to 31,000 ft., 
and a drop test in which the equipment 
is subjected to at least 100 free drops 
of from 16 to 18 inches. 


Azimuth Indicator 
for Ground Stations 


‘For a number of years direction find- 
ing equipment using the directional loop 
has been used to enable airplane pilots 
to determine their positions under con- 
ditions of poor visibility. Because of 
the necessity of a skilled operator to 
work the equipment and the time re- 
quired to make a reading it was neces- 
sary for the plane to make a special 
transmission for the direction-finding 
determination. Apparatus which will 
determine a plane’s direction instantly 
and automatically has been developed 


by Bell Telephone Laboratories ac- 
cording to the Bell Laboratories Record 
for November. It is an azimuth-indi- 
cating radio receiver, operating in the 
2 to 7 megacycle band, which gives a 
visual indication of the direction of the 
source of any radio waves to which the 
receiver is tuned. The collector, or an- 
tenna, system may be located at a site 
free from electrical noise, while the in- 
dicator panel may be located at a regu- 
lar operating point where personnel is 
available for observing the directional 
indications. 

The antenna system consists of four 
vertical dipoles located at the corners 
of a square with a fifth dipole at the 
center, The four corner antennas are 
used for determining direction. The 
center antenna serves as a reference of 
radio-frequency phase to permit differ- 
entiation between directions 180 degrees 
apart, and also it receives the normal 
communication signals. This form of 
antenna responds only to the vertical 
component of the electric field, since the 
horizontal component is cancelled out. 

Each pair of directional dipoles is 
connected to the input of a pair of 
modulators which are also supplied with 
an audio-modulating frequency. The 
carrier and modulating frequency are 
both suppressed only the side-bands re- 
main. The outputs of the directional 
modulators, together with the output of 
the center antenna, are then combined 
and passed to the radio receiver. The 
three components are separated at the 
output of the receiver and the signal is 
fed to a loudspeaker, and the two di- 
rectional components to the plates of a 
cathode ray tube. The cathode ray tube 
has two pairs of deflecting plates at right 
angles to each other. The rectified out- 
put of one pair of dipoles tends to de- 
flect the spot along the line of one pair 
of plates and the output of the -other 
pair of dipoles along the line of the 
other pair of plates. The indication on 
the screen will then be a straight line 
whose direction depends upon the rela- 
tive strengths of directional signals ap- 
plied to the deflecting plates. If there 
were only the two directional sidebands 
at the detector input in the radio re- 
ceiver there would be uncertainty be- 
tween directions 180 degrees apart. The 
output of the center antenna, however, 
which is present with the two directional 
sidebands, serves as a teference of sign, 
with the result that the bearing is cor- 
rectly indicated at all times during the 
flight. 

The receiver has facilities for choos- 
ing any one of ten frequencies used for 
aircraft communication. Any of the ten 
frequencies may be selected by a dial 
which is similar to the ordinary auto- 
matic telephone dial, and a light in 4 
bank of lamps indicates which frequency 
is being received. 
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Aviation's Changing Trends 


By Selig Altschul 


HILE air line securities were 

sharply lowered on the news of 
the twin plane crash, this weakness 
proved to be of a temporary nature and 
the group showed remarkable resiliency 
in recuperating most of its losses. In 
years gone by, a plane disaster de- 
pressed air line equities for a sustained 
period and required considerable time 
to refurbish investor confidence in the 
industry. 

This changed market behavior is far 
more significant than a mere speculative 
gyration. The stock exchange is not 
only a medium through which securities 
are bought and sold, but to many it is a 
barometer and a reflection of informed 
opinion—opinion which backs its judg- 
ment with hard cash. Viewed in this 
light, the present action of air line 
equities is encouraging to those who are 
optimistic as to the near-term and future 
outlook of the industry. 

It was a number of accidents late in 
1940 together with poor flying condi- 
tions during the early part of 1941 
which were priraarily responsible for 
the inferior industry earnings reported 
for the first half of this year. The 
market sensed these and other restric- 
tive factors and air line securities de- 
clined in anticipation of the declining 
earnings as subsequently confirmed by 
published reports. 

The relative firmer markets prevailing 
after the recent plane distasters may in 
part be due to the minimum of “scare” 
publicity present as compared with that 
generated by previous catastrophes. 
More deserving of the headlines were 
more momentous events of the times 
such as the torpedoing of an American 
warship and the belligerent attitude of 
John L. Lewis. Probably of greatest 
importance is the basic recognition that 
air transportation is too firmly estab- 
lished to be seriously retarded by oc- 
casional plane crashes. In this in- 
stance, there was again present the ten- 
dency’ of traffic to decline. To what 
extent this may be attributed to the ac- 
cidents may be difficult to determine. 
The seasonal decline had already set in 
and bad weather was responsible for 
many flight cancellations. The traffic 
levels in the months immediately ahead 
will provide a more accurate test of the 
effects of the October disasters. The 
exigencies of defense activity, however, 
may continue to bolster air line travel 
regardless. 

The individual air line equities 
showed diverse trends and surprisingly 


enough the equities recording the great- 
est losses were not of the companies in- 
volved in the accidents. 

Eastern Air Lines in recent weeks has 
been particularly “heavy”—this despite 
the fact that the company is shortly about 
to enter its highly profitable season. 
Investment trust managements appear 
to be confused in their attitude towards 
this company. For example, during the 
third quarter, two investment trusts, in- 
cluding the Lehman Corp., purchased a 
total of 5,200 shares of Eastern. On the 
other hand, during this same period, 
three funds, including State Street, sold 
an aggregate of 8,200 shares of this 
stock. The gradual decline of Eastern in 
past weeks may be belated recognition of 
pending developments. 

The CAB in a recent action denied 
Eastern’s petition to dismiss the appli- 
cation of other carriers for route certifi- 
cates which would create _ intense 
competition for the company. It is not 
generally appreciated that a _ large 
measure of Eastern’s success stems from 
its lack of competition. This advantage 
is twofold: The company has a virtual 
monopoly on the business in its area— 
and operating costs—particularly sales 
expense, are lower. Should present 
regulatory trends continue, it is likely 
Eastern’s monopoly ultimately will be 
no more. The CAB in previous deci- 
sions has sought to encourage a certain 
amount of competition between the 
various lines. 

Long overdue is the examiner’s re- 
port on Eastern’s mail rate structure. 
In view of the uncertainty created by a 
similar report on American Airlines and 
the forthcoming clarification expected 
from the CAB on this issue, consider- 
able anxiety will be present until this 
rate question is settled. 

As a matter of fact, the entire air 
transport industry will be vitally af- 
fected by any rate formula enunciated 
by the CAB. The whole problem has 
been further complicated by the intro- 
duction of a Brookings Institution study 
which suggests that the CAB exercise 
its full rate-making authority to revise 
air passenger fares. This recommenda- 
tion is pertinent in the case of Eastern, 
as that carrier appears to be less de- 
pendent upon mail revenues than any 
other air line and yet has shown highly 
profitable operations. 

A passenger rate reduction ordered 
for one air line will probably set a 
precedent for the industry and can un- 
leash untold repercussions. For ex- 
ample, lower passenger fares will hurt 
the unprofitable lines which may then 


require higher mail pay to meet their 
deficits. Lower air rates will probably 
draw much more business from the 
ground carriers and this may conflict 
with the public interest by adding to the 
woes of the railroads, for example. Yet, 
it is difficult to see how this conflict can 
be effectively avoided. Regardless of 
official CAB action, it is likely that in 
a post-war period, improved airplane 
construction and design, and expanded 
personnel will all be at the disposal of 
commercial aviation. The natural result 
is a substantial reduction in operating 
costs—which in turn will make possible 
lower rates all along the line. Under 
those circumstances, how secure is the 
approximately $100,000,000 now going 
to the railroads annually for mail com- 
pensation? What of the $417,000,000 in 
yearly passenger income now received 
by the railroad industry? More import- 
antly, how much of a dent will the air 
lines make in the $35,000,000,000 in 
freight revenues paid the steam carriers 
last year? The potential to the air lines 
is indeed staggering when it is realized 
that for 1940, the industry’s total gross 
revenues from all sources aggregated 
but $75,000,000. 

In any event, the air transport in- 
dustry’s future progress and develop- 
ment will be shaped by official actions 
emanating from the CAB. Until greater 
certainty as to a regulatory policy is 
established, first one company and then 
another will be on the anxious seat 
awaiting final judgment. 

The favorable action of American 
Airlines may not only reflect its highly 
favorable trend of earnings but may 
also indicate that the company may not 
be required to return part of its 1940 
earnings as recommended by a CAB 
examiner. (This whole question was 
reviewed in detail in the August issue 
of Av1iaTIon). Since the release of this 
examiner’s report, no end of discussion 
and apprehension has been created on 
the subject and the final CAB findings 
in this matter will not only be of vital 
import to America but will establish a 
momentous decision for the industry as 
a whole. 

The most backward, marketwise, of 
the major air lines has been TWA. As 
there has been consistent buying in this 
stock by the Hughes Tool Co., it may 
be safe to surmise that this issue, with- 
out such support, would have been sell- 
ing at much lower levels. Latest reports 
show Hughes as owning 416,650 shares, 
or 44 percent of the total 950,000 out- 
standing. A glance at the company’s 

(Turn to page 214) 
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powered with Jacobs L-6MB 
engines, now being manufactured 
in Canada, are equipped with 

Dowty Live-Line hydraulics. 












WARNER) 


r AIRCRAFT ENGINES 
125 H.P. +¢ 145 H.P. e¢ 165 H. P. 


WARNER AIRCRAFT CORPORATION e@ DETROIT, MICHIGAN 


128 AVIATION, December, 1941 





lation goes in without a Miller- 
lvenhoe engineer on the scene 
.+ «fe live with the job until it 
is operating with maximum re- 
sults for you. 
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MILLER-IVANHOE asks... 


@ Has defense put your plant on night work? 


@ Do you have to hold high precision on subcontracts? 


@ Impossible to get trained “help” and new machines? 


PRIME CONTRACTORS AND SUBCONTRACTORS: 


There is no excuse for being 
“slowed down” by poor lighting 
today. Not when you can have 
50 foot candles or better in your 
plant with IvANHOE “50 FOOT 
CANDLER”, IvANHOE “100 Foor 
CANDLER”’ and MILLER TROFFERS 
for your office — the original 
continuous wireway fluorescent 
lighting systems. 

Five years ago you couldn’t 
buy this grade of “seeing” at 
any price. Today it will cost you 
a small fraction of a cent per 
man-hour .. . to return greater 
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and better production meas- 
ured in dollars. 

In case after case... in de- 
fense plants of all kinds, large 
and small, handling a wide vari- 
ety of products ... and under 
varying conditions, these guar- 
anteed continuous fluorescent 
lighting systems have actually 
proven their ability to deliver 
these benefits. Today lighting 
experts pronounce them “the 
new lighting standard for indus- 
try.” They can definitely help 
you. Wire for helpful facts. 
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BUYER'S LOG BOOK 


What's New in Accessories, Materials, Supplies, and: Equipment 





Refrigerated welding has been made commercially available by Progressive 
Welder Co., 3050 E. Outer Drive, Detroit, Mich., in the development of refriger- 
ating units for spot welding machines. When used in combination with spot 
welders, the unit reduces electrode temperature to a point where, in spite of the 
high heat necessary to produce a weld, the electrodes will be continually covered 
with frost. This temperature reduction is said to have so increased point life 
that 10 minute runs, continuously, at 100 welds per minute without point dressing 
are not unusual for the combination of a Progressive 3-phase aluminum welder 
and the new refrigerating unit. It is also available for other makes of aluminum 
and stainless steel welders.—AviaTion, December, 1941. 


Crater eliminator for arc welding is announced by Wilson Welder & Metals 
Co., 60 E. 42nd St., New York, N. Y., in its “Stroco” Electric Arc Crater 
Eliminator for use where presence of typical crater at the.end of a weld deposit 
is objectionable. The “Stroco” Crater Eliminator is an auxiliary device mounted 
on body of the arc welding generator. Control is by means of a 3-position 
button located on electrode holder. During usual progress of the weld, switch 
is in neutral position and device is entirely inoperative. When operator is about 
to break his arc either because he is approaching the end of one electrode or 
end of one weld, he presses button backwards’into the “On” position. This 
brings’ the “Stroco” Crater Eliminator into play and causes the arc_to fade out 
gradually until arc voltage becomes so low that it can no longer deposit any 
metal. Where sections being joined become smaller so that it is desirable to 
reduce current density for limited period, button can be retracted to make slight 
reduction in welding current, then advanced to “Off” so remainder of weld can 
be completed with reduced current. Or, if return to original current is wanted, 
release of pressure on button will let it swing into neutral which will cause 
increase of current to original value—Avi1aTion, December, 1941. 


For high pressure installation from 1800 to 2500 Ib., the Ashcroft Power Control 
Valve is announced by Consolidated Safety Valve Div. of Manning, Maxwell & 
Moore, Inc., Bridgeport, Conn. The new power contyol valve is said to effect 
a large saving over the 4 percent required for the spring loaded safety valves. 
Immediate results are more accurately balanced boiler operation at peak loads 
and more uniform line pressure. Principle of operation of the Ashcroft Valve 
is as follows: Boiler drum or superheater outlet pressure or steam header pressure 
actuates a pressure control set at popping pressure, which operates an electric 
contact on difference of pressure of 1 percent or less. Electric current is trans- 
mitted to a solenoid which opens and closes the pilot valve. When it opens it 
unbalances pressure over main valve disc and it opens and remains opeh until 
pilot valve is closed. Whole cycle of operation is almost instantaneous. Power 
control valve opens exactly at popping pressure and closes cleanly with extremely 
low blow-down. The Ashcroft Valve is intended as a supplementary operating 
valve to conserve power of steam plant—AviaTion, December, 1941. 


New Fire Wall Sealer, made by Presstite Engineering Co., 3900 Chouteau Ave., 
St. Louis, Mo., is used in sealing the joint of the fire wall assembly in certain 
military planes. In liquid form, compound is easily applied with a brush and 
it is claimed to set and dry to a tough, permanently flexible, resilient, rubber- 
like body. It is said not to be affected by oil, gasoline, grease or water, and is 
used for preventing gases, fumes, oils, etc., from entering pilot’s cockpit—Avia- 
TION, December, 1941. 


The new defense material, Ameripol Synthetic Rubber, has been successfully 
compounded in the laboratories of Miller Rubber Co., Inc., Akron, Ohio, in 
accord with new exclusive formula which is said to make it the ideal molding 
material for oil seals, v-type packings, accumulator diaphragms and all parts on 
airplahe hydraulic systems. It is particularly noted for its resistance to sub-zero 
temperatures, exceptionally low oil absorption, low friction, and ability to be 
fabricated to close tolerances and high resistance to metal corrosion, heat, light 
and ozone.—AviaTIon, December, 1941. 
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Three-wheeled ‘'Clarkat'’ towing commissary 
trailers loaded with freshly prepared meals for 
United Air Lines ‘‘Mainliners'' at Salt Lake 
station. ‘''Clarkat' is built in two sizes, tow- 
ing as much as 40 tons. 


“Clarktor-6"" four-wheeled tractor, about to 
tow B-25 Twin Engine Bomber onto flight ramp 
oo American Aviation Co., Inglewood, 

alif. 
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a In An 
— Industry 


That Has Shattered 
All Speed Records 


"Clark"' Fork Truck, unloading motors for Lockheed at Bur- 
bank, Calif. This machine lifts 3 tons, carries the load at 
7 m.p.h., tiers it to 104 in. in 15 sec. 


SPEED 


in production 


in servicing 


in operation 


“Clarks”—fork and platform trucks and towing 
tractors—unload and store materials and parts, keep 
production machine’ supplied with work, tow ships 
in factory, hangar and airfield, service them at air- 
ports. “Clarks” are gas-powered, capable of 24-hr. 
continuous service. Over 70 models serving the 
aviation industry. Write for catalogs. 


CLARK TRUCTRACTOR 


Div. of Clark Equipment Co.. 
145 SPRINGFIELD PLACE, BATTLE CREEK, MICHIGAN 


131 














AMERICA 
ION eMelilaele 


—OEMPLITT 


AIRCRAFT HYDRAULIC SYSTEMS 


with GENERAL CONTROLS 
AIRGRAFT TYPE ELECTRIC VALVES 


GENERAL 


CONTROLS 
MULTI-POISED 


AIRCRAFT TYPE 


ELECTRIC VALVES 


Specifically designed for 

as aniti-i control 

windshield, etc. gasoline 

main line shut-off and 

cross feed valve; hy- 

draulic high pressure cated aircraft hydraulic 

(1500 Ibs.) valve for systems, save dead 

eile ney oe ose baad a wire, save 
r > space. ti-poised de- 

override valve for Sil diz sign assures positive op- 

rnd operations; - eration in any position, 


ution valve; engine 
valve; for cabin 
eating equipment as 
fuel line shutoff valve. 
* 


General Controls com- 
two-wire PV 
alves simplify compli. 


under all flight condi- 
tions (no stationary 
magnetic valve will do 
this) ; operation is unaf- 
fected by vibration or ac- 
celeration, i.e. against 
substantial increases in 
“g.” PV Valves are drip- 
proof,—are available 
waterproof. Power con- 
sumption is low; operate 
on D.C. Operation is 
fast, free of sliding parts, 
hence usable on highly 
viscous fluids. Packless 
construction. Available 

ly open or nor- 
mally closed. Limited 
armature movement as- 
sures long life; inserted 
magnetic break in both 
poles guards against fail- 
ure due to magnetic res- 
idual. Wire or write to- 
day for complete engi- 
neering details and valves 
for inspection and test. 


MPROVED designs, new and 

better materials, increas- 
ingly rapid strides in the aero- 
nautical sciences, have made 
possible the super-speeds of 
the planes of today. 
Playing a major part in the 
development of American 
Aviation is 100 octane aviation 
gasoline—produced commer- 
cially for the first time by 
Shell. This is the fuel that has 
made American military ships 
unexcelled in performance, 
speed and flying range. Proved 
by experts, Shell Aviation 
Gasolines and AeroShell Oils 
are preferred by many pilots. 


SHELL OIL COMPANY, INC. 
50 West 50th St., New York, N. Y., 
or 100 Bush St., San Francisco, Cal. 


PIONEERS AND LEADERS IN THE DEVELOPMENT = \_ = rs 


AND MANUFACTURE OF MAGNETIC VALVES Sa \) 
801 ALLEN AVENUE, GLENDALE, CALIFORNIA rWAP-WEle) | PRODUCTS 
SHELL AVIATION GASOLINES... AEROSHELL OILS 


BOSTON © NEW YORK ¢ PHILADELPHIA « ATLANTA « DETROIT « CHICAGO 
© CLEVELAND « KANSAS CITY « DALLAS » HOUSTON e SAN FRANCISCO 
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Eisler Projection Spot Welder 


AVIATION, December, 1941 


Designed particularly for circuit protection on aircraft by the Square D Co., 
6060 Rivard St., Detroit, Mich., the Class 9300 Circuit Breaker is a new com- 
bination of circuit breaker and “on” and “off” switch. Available in a variety 
of ranges, including 10, 15, 20, 25, 35 and 50 amp. sizes, all are offered in same 
small enclosure, 2% in. long by 182 in. deep and } in. wide. It is completely 
interchangeable with and same size as standard “on” and “off” switch. This 
compact circuit breaker saves space, weight and wiring time; eliminates fuses 
and provides calibrated protection for each circuit, all within one sealed housing. 
For “on” and “off”, the toggle lever is moved manually as with ordinary switch. 
If dangerous over-current is present, toggle lever snaps to “off”. The 9300 
Circuit Breaker is non-trip free, but when manually released, breaker will trip 
if over-current is still present—AviatTion, December, 1941. 


To step up production on small-hole drilling and tapping operations, a new 
series of two, three and four-spindle drilling machines have been introduced by 
Atlas Press Co., Kalamazoo, Mich. Drilling heads incorporate well-known ball 
bearing equipped floating drive featured in all Atlas heavy drill presses. Table 
weight of the three and four-spindle machine is reported at 575 Ib., furnishing a 
solid support for smooth movement of heavy jigs, fixtures and parts in production 
quantities. Each drilling head is equipped with own motor mounting and new 
type of positioning control with crank handle. Table surface (3 and 4-spindle 
machines) 21x54 in. spindle travel 4 in—Aviation, December, 1941. 


Development of a full automatic barrel cleaning and plating machine for 
handling small parts in bulk has been announced by Udylite Corp., Detroit, Mich. 
The machine is being used to zinc and cadmium plate aircraft engine parts con- 
tinuously. Said to offer radical improvements over existing machinery, it makes 
possible complete finishing of small parts with minimum of labor expense. It is 
completely automatic in that the parts are progressively subjected to various 
cleaning, rinsing, pickling, plating and drying operations without manual handling. 
The only manual labor required is at either end of machine, eliminating 8 to 10 
hand operations. Operators need no rubber gloves, boots or aprons, and do not 
come in contact with material until after it is discharged clean and dry. Tanks 
in plating barrels have sufficient anode and solution capacity to maintain correct 
metal content without addition of metal in salt form.—AviaTion, December, 1941. 


Any-Angle Tool Vise, designed for grinding chip-breaker grooves into tips of 
carbide tools and formerly furnished only as a part of the Hammond “4” Chip 
Breaker grinder, has now been placed on the market as a separate unit by 
Hammond Machinery Builders, Inc., 1638 Douglas Ave., Kalamazoo, Mich. 
Complete in itself, the vise is mounted on a lug which is easily fitted to a machine 
table. New vise is constructed on a double-cradle principle permitting adjust- 
ment of grinding angles on three separate planes. Two closely machined steel 
blocks, rounded on bottom, are cradled into each other at right angles. After 
adjustment, they are solidly locked together by tightening cam locks operating 
in machined segments at ends of respective blocks. Absolutely no vibration or 
deflection is permitted, it is said—Avi1aTion, December, 1941. 


Addition of a new series No. 7 line of Power Squaring Shears built in 4 to 12 
foot cutting lengths and capacities from 4% in. to 10 gage is brought out by 
Niagara Machine & Tool Works, Buffalo, N. Y. These shears are of underdrive 
design. with drive including flywheel, gearing, clutch, eccentrics and connections 
completely enclosed and operating in a bath of oil. Camber or curl of narrow 
strips is said to be eliminated, and more working strokes per hour are possible 
by high operating speed of 60 strokes per min.—AviaTion, December, 1941. 


A special Air-Operated Projection Spot Welder, No. 600-KKD, was placed on 
the market recently by Eisler Engineering Co., Inc., 740 So. 13th St., Newark, 
N. J. This machine is arranged with special welding jigs and fixtures for 
welding fins to steel tubing. No individual jig is needed for loading the work. 
There are 56 points of heat control, and the transformer secondary, welding dies, 
and mandrel are water-cooled throughout. The rotating mandrel is operated by 
air and fully automatically controlled. Pressure for each set of air cylinders can 
be regulated individually to meet any specific requirement. The machine is so 
wired that the ejector mechanism cannot operate while the welding dies are in 
motion, nor will the welding dies operate while the ejector mechanism is in 
motion. Actual welding time is controlled by automatic timing equipment. 
Production is about 200 finished pieces per hour.—AviaTion, December, 1941. 
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Searle Amerflex-26 conduit Elastic Stop Nut Blind Mounting Nuts 


A synthetically covered flexible electrical conduit, Amerflex-26, is being pro- 
duced by Searle Aero Industries, Inc., Hawthorne, Calif. This conduit, it is 
said, possesses 30 to 40 percent longer life because of greater flexibility, heat 
resistance, and oil and solvent resistance, and is 47 to 54 percent lighter in 
weight. It is specifically adapted for use in motor nacelles, behind instrument 
panels, and inside airplanes where wiring might be exposed to grease oil or dust, 
although it is available without covering, where such protection is not required. 
Any length up to 25 ft., with or without standard or special fittings, may be 
supplied.—AviaTion, December, 1941. 


To provide vibration-proof fastenings in aircraft construction, Elastic Stop Nut 
Corp., 2332 Vauxhall Rd., Union, N. J., now offer their anchor type nuts for 
blind mounting applications. The bolts, which are inserted from the outside, 
pass first through the removable plate used to cover hand holes, inspection 
openings, etc., and then through the structure into the stationary nuts. Every 
nut incorporates basic Elastic Stop self-locking’ feature, and the nuts are offered 
in a wide range of sizes, materials and thread systems.—AviaTion, December, 


1941. 


Ace Spot Welders made by Pier Equipment Mfg. Co., Milton & Cross Sts., 
Benton Harbor, Mich., are now offered with a new type of precision Timer for 
automatically controlling welding, time period. Thus equipped, welding time 
can be quickly selected, hourly production increased, and uniform welds assured, 
company claims. Provision has been made for simple easy adjustment, there 
being three concentric scales on a convenient direct-reading dial. Adjustment 
range is from 3 to 47 cycles (3/60ths to 47/60ths of a second), calibrated in one 
cycle steps. Once timing dial is set for a job, depressing of pedal is followed 
by closing of welder contactor, energizing welding circuit and timing element. 
At end of selected time period, contactor is automatically tripped and welding 
circuit opened.—AviaTion, December, 1941. 


Simplicity and ease of handling are features of the new portable engine assembly 
stand announced by Aviation Dept., Whiting Corp., Harvey, Ill. Originally 
designed by Karl O. Larson, chief engineer of Northwest Airlines, it has been 
service tested and is available for all makes of radial engines—AvIATION, 
December, 1941. 


A complete new line of hydraulic disconnect couplings is announced by Bendix 
Aviation, Ltd., Union Air Terminal, Burbank, Calif. The Bendix coupling is 
so designed that, when attached, the area of passage through the valve is every- 
where equivalent to the inside diameter of a standard fitting. As soon as the 
coupling nut is loosened, sleeve valves in the two halves of the coupling close so 
that no fluid is lost from either side of the line. The coupling nut seals with a 
very light pressure so that it is never necessary to tighten it with a wrench.— 
Aviation, December, 1941. 


Only 6% in. in overall length, and with a speed of 17,000 r.p.m. for wheels up 
to 2 in., the recently announced Aro Model 22BGS Grinder has been designed by 
Aro Equipment Corp., Bryan, Ohio, as a pneumatic grinder that is compact and 
sufficiently light for one-hand operation, yet rugged and powerful. New grinder 
is said to have undergone extensive tests in actual use in aircraft and other 
industrial plants throughout the country. It is equipped with large precision 
type ball bearings, and is available with either lever or button: throttle and with 
spindle extension and collets of various sizes —AviATION, December, 1941. 
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Whiting portable engine stand 


Aro Model 22BGS Grinder 
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Here is a tracing cloth that holds erasure scars at 
a minimum—that won't show water marks or per- 
spiration stains. Now you can have clean tracings, 
in pencil or ink, free from these untidy “ghosts” 
that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable 
new process that defies moisture and gives you an 
unusually durable working surface. You can use 
harder pencils with this improved cloth and get 





sharper lines with less tendency to smudge. Even 
6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased 


©, we ee < 


PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspiration and water splashes 
“nary tracing cloth creaté 
M Osts" which reproduce on 

ueprints. PHOENIX Tracing 
ae withstands actual immer- 
Sn = water for fully 10 min- 
ree atime! Perspiration and 

* marks will not stain stl 





PHOENIX REDUCES 
ERASURE GHOSTS 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth per- 
mits you to use harder pencils 
(SH and 6H) and to get 
sharper lines with less ten- 
dency to smudge. 

Result: Cleaner tracings and 
blueprints. 









1941" on blueprints. 





very ERASURE- 


with this new tracing cloth 


Ordinary tracing cloths be- 
come scarred when erased.. 
erased spots produce ghosts 


PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum. 


areas take pencil smoothly—and ink without 
feathering. Its new white color and increased 
transparency give you excellent drawing contrast 
and produce strong blueprints. 

Let PHOENIX prove its virtues on your own 
drawing ‘board. See your K&E dealer, or write 
for a generous working sample and an illustrated 
brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO > ST.LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 


K&E 








REG. U.S. PAT. OFF. 


TRACING CLOTH 


for pencil and ink 











*Cupforged—Comparameter 


Inspected 
For Longer Wear and Greater Precision 


Keep out in front! Make it better or don’t make it! 
There’s no digression from this policy at Aero Tool. 
Typical are these years-ahead Flush and Cup Type 
Rivet Sets. 

Aero Tool Rivet Sets are “Cupforged” to last longer 
and retain their precise shapes—They’re Microglass 
Finished—won’t mar the most delicate skin or surface 
—like every Aero Tool Product, they’re Comparame- 
ter Inspected for surface finish and dimensional accu- 
racy. Available in all standard sizes and lengths, Brazier 
or Round Head Types. 


Send {on your firm letterhead, please} for this 
illustrated 36 page catalog of Production and 
Maintenance Tools including Bucking Bars, 
Dimpling Tools, Stop Countersinks, Back Spot- 
Sacers, Skin Clamps, Drill Adaptors and Drill 
Bushings all to Aero Tool Standards. 


AERO TOOL C0. 
cu PFORGED AVIATION TOOLS i | 
AERO TOOt company, 253 west OUVE AVENUE, BURBANK, CALIF. 
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New Midget Toggle Clamp is announced by Knu-Vise, Inc., 16837 Hamilton 
Ave., Detroit, Mich. Furnished complete with spindle and rubber cap, measuring 
but 4 in. x 14, a pressure in excess of 500 Ib. is said to be obtained with this 
model #830 clamp. Because of its small size and great holding strength the 
new Toggle Clamp should be ideally adapted to aircraft work.—AviATION, 
December, 1941. 















A fast accurate method for radiographically inspecting cylindrical aircraft 
engine bearings is provided by the new G-E Bearing Mandrel Cassette made by 
General Electric X-Ray Corp., 2012 Jackson Blvd., Chicago, Ill. Total inspection 
time required to x-ray 20 bearings is reduced to about 10 minutes. Unit has 
four 19-in. mandrels, each having capacity of four or more bearings depending 
on length of bearing examined. A full length film is wrapped around mandrel 
and is then covered with black celluloid for protection. When placed in machine, 
the loaded mandrels are rotated 360 deg. by electric motor drive unit so that 
entire surface of bearing is exposed to x-radiation. Film thus gives operator 
full view of uniformity of internal metal content of bearing. Mandrel travel 
can also be arranged to be controlled automatically so full surface of bearing is 
x-rayed in 60 deg. sections—Aviation, December, 1941. 
















A lever switch constructed to meet the need for a heavy duty, multiple contact, 
positive actiom type is offered by Donald P. Mossman, Inc., 6021 N. Northwest 
Highway, Chicago, Ill. Designated No. 4101 Lever Switch, design affords 
great flexibility of contact arrangements with either locking or non-locking 
action. It is therefore available in an almost unlimited series of combinations of 
contact assemblies, which may built up to suit your specific requirements. Con- 
tact ratings for standard heavy duty contacts, % in. dia. fine silver, 10 amps.— 
110 v., a.c. (non-inductive) ; extra heavy duty contacts, $ in. dia. Gibsiloy, 20 










































e'll amps.—110 v., a.c. (non-inductive). Breakdown rating of springs to ground— 

ed G-E Bearing Mandrel Cassette 2000 v., a.c. Positive action is said to be reliable and independent of the pressure 

of contact springs. Corrosive resistant materials or heavy plating is used through- 

ng out.—AviaTIon, December, 1941. 

ive 

ire The new two-station electrical induction surface hardening and heating unit 

ing which has been introduced by Ohio Crankshaft, Inc., 4000 Harvard Ave., Cleve- 
land, Ohio, is adapted to brazing, heating for forging, stress relieving and solder- 

“e ing as well as surface hardening. Called the Tocco Junior, it has a 20 kw. output 

AA and is able to treat small and medium size parts of an unlimited variety. The 

new unit is said to provide double the production capacity, with no appreciable 

ing increase in power consumption of the original one-station 20 kw. Junior, and 

ors can operate at full power capacity nearly 100 percent of the time. One operator 
handles both stations, preparing one fixture as other is hardening. Typical air- 
craft uses, among others, to which the machines have been put are brazing tubes, 
engine accessories and fuselage parts —AviaTiIon, December, 1941. 

ate. Complete line of standard ‘‘stock’’ carbide tipped cutting tools, comprising six 

me styles and 46 stocked sizes, are being made on a mass production basis by the 

. Tungsten Carbide Tool Co., subsidiary of Michigan Tool Co., Detroit, Mich. 

be All tools have diamond ground edges and are ready for immediate use. Types 
for cast iron, steel and non-ferrous metals are included, and the tools are designed 
to cover the large majority of all turning, boring and facing requirements. They 
may be easily converted into special shapes by simple grinding operations. Styles 
and sizes suitable for cast iron and non-ferrous metals are furnished with grey 
shanks, those for steel with black—AviaTion, December, 1941. 
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‘ Tungsten standard cutting tools 





Ohio Crankshaft TOCCO Jr. 
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America. 
BIRTHPLACE of OR 


The creative genius of the aircraft industry 
is strikingly revealed in production activi- 
ties at Vought-Sikorsky. Four distinct types 
of aircraft are now being built: 


* The Navy’s standard observation scout 
* The first successful American helicopter 
*® A Navy fighter hailed as America’s fastest 


* The first non-stop trans-Atlantic transport 


And on the drafting boards even more 
revolutionary types are being created. 


=S35—— 


VOUGHT ¢SIRORSKY 
AIRCRAFT 
STRATFORD ¢ CONNECTICUT 


ONE OF THE THREE DIVISIONS 
OF UNITED AIRCRAFT CORPORATION 


AVIATION, December, 1941 








me AVIATION. /) 1/9 [1/7 





BLAINE STUBBLEFIELD 
Washington 


C. F. McReynolds 


Pacific Coast 


Randolph Hawthorne 
New York 


E. R. Lockin 
New York 


DECEMBER 1941 





CAA May Expand Port Plan to $200,000,000 


Plans to expand the Civil- 
Airport two-year program to a 
total of $200,000,000 have been 
unofficially confirmed by officials 
of CAA. The Authority has a 
request before the Budget Bu- 
reau for $67,000,000, which 
would be in addition to $94,- 
978,000 existing CAA appropria- 
tions plus $40,000,000 WPA mon- 
ey. These latter two are intend- 
ed to complete the original 250- 





port program started: last year, 
and to improve 149 other fields. 
The $67,000,000 would provide 
for a program as yet not out- 
lined. 

Specifically, it is expected that 
any extension of the program 
will be held to fields approved 
as necessary to defense, as in- 
dicated by an interdepartmental 
board, representing the War, 
Navy, and Commerce Depart- 


ments. Selection of sites, proxi- 
mity to strategic defensive 
areas, military training bases, 
and strategic air routes, are ob- 
vious dominant factors in such 
considerations. 

The board is understood to 
have agreed upon tentative rules 
which would ban construction of 
new airports within 6 miles of 





the let-down legs of a radio 
range or instrument landing 
beam, if within ten miles of a 
radio range station. 

It is further expected that 
civil airports taken over for 
Army or Navy training activi- 
ties will no longer be available 
for civil aviation, although fields 

(Turn to page 141) 
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Aome 
IN TIGHT FORMATION a squadron of Glenn Martin “Mary- 
land” bombers flown by the South African Air Force speeds on 
its mission to raid enemy harbors in North Africa. 


PART of the largest mass flight delivery of airplanes on rec- 
ord. On October 18, 123 Vultee Valiant basic trainers took off 
at 11-second intervals from Vultee Field, Calif., with Army and 
Navy pilots aboard. They are equipped with Pratt & Whitney 
engines and Hamilton Standard propellers. 
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CURTISS-WRIGHT has been stepping up performance of its 
P-40 series. Drawing above at left shows fire-power of the 
P-40 F which has a 1150 hp. Rolls-Royce engine built by 
Packard. It is estimated that this late model has either five or 
six .50 caliber machine guns in each wing. Speed of Curtiss 
pursuits has been increasing steadily. The P-36 had a top 
speed of about 325 m.p.h. Chart at right, approved by Air 
Corps, gives F series a speed close to 400 m.p.h. 


ee 
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ALTITUDE PERFORMANCE 
of CURTISS-HAWK PURSUITS 


17O% p.40F 


1948 


THE CEILING of the E series was 17,000 ft. On this basis 
the latest model has a ceiling of 25,000 ft., which is a very real 
improvement in performance. 
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NATIONAL AVIATION 





Aircraft Standards Group Holds Annual Meeting 


A far greater degree of 
standardization between the 
principal aircraft manufacturers 
of the United States will result 
from the annual national meet- 
ing of standards engineers and 
government representatives held 
at the Lexington Hotel in New 
York, November 10-13. 

The four-day meeting follows 
a year of group conferences held 
in many cities on a large num- 
ber of problems, in collaboration 
with the standards and techni- 
cal bodies of the Army, Navy 
and Civil Aeronautical Boards, 
the Office of Production Man- 
agement and other authoritative 


groups. 





The much accelerated pro- 
gram of aircraft construction 
has multiplied standards prob- 
lems along with others, but the 
present emergency has brought 
a saner handling of small parts 
design with respect to inter- 
changeability. Before the pres- 
ent war, the degree of standard- 
ization was low, and the meth- 
ods were awkward and slow; 
but the aircraft manufacturers 
today are sharing’ standard 
methods and parts’. designs, 
working more directly with ad- 
vancing experience. Stock sizes 
of raw materials are reduced in 
number, individual parts and 
sub-assemblies are made inter- 


OFFICERS AND MEMBERS of the National Aircraft 
Standards Committee at their annual meeting held at the Lex- 


ington Hotel in New York, November 10-13. 


Seated, |. to r., 


are newly elected national leaders: Western Chairman Carl 
Torresen (North American Aviation); National Chairman John 
Cramer (Boeing); Eastern Chairman Jack Thompson (Glenn 
L. Martin); and Jack Gray, National Secretary (Aeronautical 
Chamber of Commerce). Two additional members of the Execu- 


tive Board, Comdr. 


R. D. McCart (Brewster) and Newton 


Houston (North American) got away before the photographer 


arrived. 


Harrie & Ewing 


PORTABLE AIRPORTS are the newest thing in the Army en- 


gineers’ bag of mechanized warfare tricks. 


Each strip locks 


into the other to form a metal mat runway 3,000 ft. long by 
150 ft. wide. Holes in strips allow grass to grow through and 


camouflage it. 
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International News Photo 


THIS UNUSUAL PHOTOGRAPH shows clearly details of the 


hoisting mechanism and guns 


of the forward turrets aboard 


the U.S.S. Lexington, 14-year-old aircraft carrier which turned 
in a good 32 knots during recent speed trials in the Pacific. 


changeable, test data are ex- 
changed; other companies are 
called into group conferences 
before the design is determined. 
The National Aircraft Stand- 
ards Committee is ready on 
short notice to give the Gov- 
ernment services an industry- 
wide survey of a problem, which 
was not possible before the 
present emergency. 

These steps toward inter- 
changeability and _ simplified 
practice are directly beneficial 
to raw material suppliers, sub- 
contract and primary contract 
manufacturers, and promises 
wherever used to lower the 
unit cost of airplanes. Each 
new standard opens the way to 
more comprehensive standards. 
The greatest saving is in time. 

The meeting was begun with 
an executive group session to 
revise the operations directive. 
The first full meeting of all 
representatives convened to 
elect new national leaders as 
follows: 

National chairman John Cra- 
mer (Boeing), Eastern Chair- 
man Jack Thompson (Glenn L. 
Martin), Western Chairman 
Carl Torresen (North Ameri- 
can Aviation), Comdr. R. D. 
McCart (Brewster), Newton 
Houston (North American), and 
Jack Gray, National Secretary 
(Aeronautical Chamber of Com- 
merce). These are the Execu- 
tive Board of the Committee. 

The other members are: J. J. 
Clark (Boeing, Wichita), Wil- 
liam Smith (Bell), George 
Evans (Brewster), Gordon Waite 
(Consolidated), Eric Dudley 
(Curtiss, Buffalo), M. A. Rhoads 
(Curtiss, St. Louis), Henry 
Gunning (Douglas, Santa Mon- 


ica), Frank Salisburg (Doug- 
las, El Segundo), Robert Neill 
(Fleetwings), W. D. Craig, Jr. 
(Grumman), Dave Mendenhall 
(Harlow), W. H. Colcord (Kel- 
lett), Glen Aron (Northrop), 
Louis Cummaro (Lockheed), 
Joe Perina, (Republic), A. M. 
Stutz (Stinson), J. B. Misner 
(Hughes), Jack Cox (Vega), C. 
E. Wingate (Vought-Sikorsky), 
Charles Sardou, Jr. (Vultee), 
Tom Hearne (Ryan). 

Also in attendance were Carl 
Stryker of the OPM, Lieut. 
Col. D. G. Lingle, Army Air 
Corps, Capt. H. M. Cronk, 
Army Air Corps, Lieut Gerder, 
Navy. 

Speaking on special subjects 
were Lieut. Col. D. G. Lingle, 
Cyril Ainsworth, Secretary of 
the American Standards Ass0- 
ciation, Carl Stryker and John 
Sanborn of the Manufacturers’ 
Aircraft Association. 


Air Support Command 


Maj. Gen. Herbert A. Dargue, 


commanding the First Aj 
‘Force, announces establishment 
of the First Air Support Com- 
mand to support the Army’s 
ground units. 

It will be one of five ASCs 
which will operate with the 
First, Second, Third, and Fourth 
Field Armies, and with the 
Armored Force. E 

Col. William E. Kepner is 2 
command of the new First Sup 
port Command, which has it 
headquarters at Mitchell Field, 
N. Y. 

The air support command 
combines lighter and heavier 
than-air, light bombers, dive 





bombers, photo planes, gliders, 
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and transports for ’chute troops 
—all the aviation elements a 
ground force needs to achieve 
local air superiority. 

To the First has been as- 
signed, initially, three observa- 
tion groups, a bombardment 
group, three tow target detach- 
ments, a balloon squadron, and 
a signal company, all based in 
the East—New England to the 
Carolinas. 


Airport Protection 


Municipal employes through- 
out the country will be trained 
by the Cooper Union in airport 
protection, including the study 
of explosive bombs and their 
effect on hangars, runways and 
airline service, at the request 
of Mayor LaGuardia, director of 
Civilian Defense. 

Paul H. Robbins, civil engi- 
neering instructor at Cooper 
Union will direct a series of 
two-week training courses in 
New York during December and 
January for representatives of 
cities all over the country. 
These will be schooled as in- 
structors for their own commu- 
nities. 


Two-Control Licensing 


Proposed regulations for the 
licensing of pilots to fly light 
planes operating on the two- 
control principle have been cir- 
culated to the industry by the 
CAB for comment. 

It is proposed that the spin 
test be eliminated so that spe- 
cial private licenses limited to 
this type of aircraft can be 
issued, since these planes are 
rated as characteristically in- 
capable of spinning, thereby 
making it possible for a pilot 
to be certificated after 5 hours 
of dual and 25 of solo instead 
of the required 8 hours dual and 
30 solo for regular private li- 
censes. 

With such a license, a pilot 
could take his spin test later 
and receive a regular private 
pilot’s certificate. Thus far, the 
only two planes so produced are 
the Ercoupe and the Skyfarer. 


CAA Airport Plan 


(Continued from page 139) 


occupied by Air Corps tactical 
units may be used jointly for 
scheduled commercial traffic, but 
not for unscheduled flights by 
Planes lacking 2-way radio. 

As viewed in some quarters, 
this prospect leaves many areas 
that probably will not benefit 
from the proposed CAA pro- 
Sram, and in consequence, a 
continuing need for construction 
of fields suitable for private 
Planes and emergency landing 
by other aircraft. 
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SPOT CHECKING 





Washington to Alaska direct 
service will be established if 
application of Northwest Air- 
lines for two routes: Washing- 
ton-Chicago and Minneapolis- 
Fairbanks is granted. Route 
would cut 700 miles off trip 
from East via Seattle on Pan 
American. Maybe Administra- 
tion wants it, for defense rea- 
sons; if so, question of equip- 
ment would be hurdled. 


Culver Aircraft Corporation has 
passed to control of Walter H. 
Beech and Charles G. Yankee. 
Beech organized Travelaire: and 
is now president of Beech Air- 
craft. Yankee is vice president 
of Beech. 


Glenn Martin Company launched 
the 80-ton XPB2M1 down a 
way, like a ship, with speeches 
and band music. Chief Engineer 
W. K. Ebel said motors had 
been run, wings flexed. Tests 
will show ship’s “finesse and 
habits.” He said more of the 
type would be built for Navy. 


Credit for 30 hours CPT flying 
time is now given by the Army, 
as it has been by Navy since 
last winter. 


Flight strips, to supplement ex- 
isting airports, will be built 
with $10,000,000 included in a 
highway authorization bill on its 
way to the President as this 
was written. Work will begin 
when appropriation is made. 


Capetown Clipper, newest of the 
Boeing 314s, with all the design 
improvements made on _ the 
others; 5400 gallons gas ca- 
pacity; 2000 pounds more than 
original pay load; four 1650 
h.p. Wright Cyclones totaling 
6600 h.p.—took off on a survey 
of the three-continent Miami- 
Nata-Leopoldville African line. 
She carried crew of 14 and PAA 
and CAA officials. Total course 
mileage: 9253. 


Aeronautical shipments to Brit- 
ain from January to August to- 
talled $330,000,000, or an aver- 
age of $40,000,000 a month. A 
little over $6,000,000 of this 
was under Lend-Lease, while 
the rest was applied against 
the roughly $2,000,000,000 in 
orders placed by the British 
prior to Lease-Lend. 


North American is now employ- 
ing more than 14,500 men at 
Inglewood—9200 on the first 
shift, 5,200 on the second, and 
some 130 on the third. At Dal- 
las, more than 5,300—about 3,- 
500 on first shift, about 1,800 on 
the second, and about 35 on the 
third. 














THE WASHINGTON; 
WINDSOCK 


By BLAINE STUBBLEFIELD 








Second Hand Parts 


The story goes that since war started, the Turks, who have 
German-made planes, have not been able to get parts. So 
the British shoot down Germans over England and send 
the parts to the Turks. This makes a nifty bit of reading, 
and it indicates that the British do not expect the Turks 
to line up with the Nazis. 


If the day ever comes when the British and the Russians 
appear to be beaten, and the United States must decide 
whether to shut off the flow of airplanes and munitions to 
them, so as to arm ourselves for battle, it will be one of 
the most momentous decisions in history. Although some 
Army officers are griping, now, about the number of 
planes going to Russia, the betting is better than even 
that the day of decision will not come. 


Twenty minutes delay in delivery of baggage to incoming 
passengers at Washington National Airport was the com- 
plaint of some callers at our office the other day. “They 
routed the bags all over in trucks and elevators and red- 
tape,” said the travelers. “Why don’t they just give us 
our bags?” Well, why don’t they? Architectural Forum 
(magazine) reviewing the National Airport, says it is too 
much architecture and not enough simple function—makes 
that complaint against air terminal design in general. The 
Forum’s idea of car-to-plane stations along loading line, 
omitting “grand central” business, would be practical. 


Army seems determined to keep women out of any combat 
and clear beyond the smell of burning powder. Maj. Gen. 
H. H. Arnold, Deputy Chief of Staff for Air, says Army 
has decided not to let women ferry bombers from factory 
to flying field. He said he didn’t want to “complicate mat- 
ters.” One real reason is that when so few men are physi- 
cally constituted to fly hot war planes, it follows that a 
negligible number of women are so constituted. 


A man is touring the Far East and the Mediterranean for 
Army Air Forces, and he will make a report before long, 
which you will not read till some Generals publish their 
memoirs, maybe ten years from now. 


The French liner Normandie, now interned in New York, 
probably will be stripped of stacks and topside and turned 
into an air-craft carrier. It will be nearly three times as 
big as any carrier in the world. 83,000 tons, against 33,000 
for the Lexington and Saratoga, and it will be the fastest. 
The Normandie was built with just that in mind; its 
stacks come up the side and over to the center, and the 
elevators are grouped for conversion into an aircraft lift. 


Colored sparks will fly in Congress if any of the dozen 
or so bills proposing a separate air force, or a unified avia- 
tion system, ever get to the point of hearings. There will 
be rivers of conversation by people who don’t know what 
they are talking about, and a small. stream by people who 
do. There will be name-calling and double talk, and a 
thick, expensive transcript of it all, and, in the opinion 
of most on-lookers, nothing else will happen. 


The Stubblefield award goes to the Army for taking the 
airport directory out of circulation. Army pilots and 
several thousand government officials can have it, but air 
mail pilots and the rest of us can’t. It’s a secret. The 
idea is to keep the Nazis from getting the directory—in 
less than two hours. 
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Army Air Forces Are Expanded to 84 Groups 
400,000 Personnel, Probably 50,000 Planes 


Washington (AVIATION Bu- 
reau)—Regardless of the war’s 
outcome overseas, the United 
States Army will take on any 
and all comers to this hemi- 
sphere. To that end, the “54- 
Group Program” of the Army 
Air Forces is being expanded 
to 84 Combat groups. 

This involves :.an..inerease.. in 
non-commissioned: strength to: 
400,000 cadets and enlisted men 
by June 30 next summer, with 
subsequent expansion to 500,000. 
As late as June 1940, Air Corps 
personnel totaled only 3322 of- 
ficers, 1894 cadets, and 45,914 
enlisted men. On June 30, 1941, 
those figures respectively were 
10,697, 8707, and 126,666. 
Growth of this country’s air 
power will be a phenomenon in 
military history. 

Of course the 84-Combat 
Group cannot have its quota of 
airplanes as long as Britain, 
Russia, China, Dutch East In- 
dies, néed our production more 
than we do. But, should those 
powers fail to stop the Axis, and 
if Axis powers tried to poach on 
this side of the world, our air- 
craft plants could pour equip- 
ment into the Army at a rate 
no other power could match. 

But delayed equipment does 
not mean that the 84-Group 
Program is just a paper project. 
The Air Forces have on hand, 
and_ will _meantime.. acquire, 
enough training equipment of 
all kinds—primary, advance, 
and tactical, to make the fully- 
manned air.arm ready to take 
off for a fight upon delivery of 
its quota of airplanes. 

It is not announced how many 
airplanes the expanded air arm 
will use. The 54-Group pro- 
gram called for about 12,500 
with as many reserves, or a total 
of 25,000. Congress has made 
appropriations for about 46,000 
planes for the Army. You can 
guess, on the basis of that and 
the President’s original plan, 
that the Air Forces are aiming 
at about 50,000. That would be 
far and away the biggest avia- 
tion power in the world. 

This forehanded planning and 
leadership, generally regarded 
as worthy of the confidence and 
tax money of the people, is guid- 
ed by Major General Henry H. 
Arnold, Chief of the Army Air 
Forces and Deputy Chief of 
Staff for Air; Major General 
George H. Brett, Chief of the 
Air Corps; and Lieut. General 
Delos Emmons, Commanding 
General, Combat Command. 

The new tactical Groups will 
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be assigned to the Combat Com- 
mand for operational training, 
while the Air Corps will con- 
tinue in charge of the individual 
training of pilots and techni- 
cians. The Air Corps will con- 
tinue its duties in training, fer- 
rying, personnel, intelligence, 
materiél buildings and grounds. 

The. old 54-Group program 
which called for expansion to 
16,800 officers, 187,000 enlisted 
men, and 15,000 cadets, will be 
gradually merged with the new 
84-Group plan, calling for 400,- 
000 to 500,000 cadets and en- 
listed men. The new flight per- 
sonnel quota is not mentioned, 
for military reasons. It will be 
recalled that the objective of 
12,000 pilots (and 48,000 tech- 
nicians) was increased to 30,000 
pilots and 100,000 technicians 
prior to promulgation of the 
new 84-group program. 

Under the 30,000 pilots’ per 
year schedule three Air Corps 
Training Centers (Southeast, 
Gulf, and West Coast) super- 
vise the activities of 41 civilian 
schools giving 10 weeks of ele- 
mentary training; 15 military 
basic flying schools and 3 civil- 
an schools giving basic training; 
and 21 advanced military flight 
training schools, 7 of which are 
single-engine flying schools and 
14 two-engine flying schools. 
There are 3 flexible gunnery 
military schools, 1 civil naviga- 
tion: school, and 3 replacement 
training centers (pilot, bom- 
bardier, and navigator). There 
are 3 navigator schools and 6 
bombardier schools. Technical 
training of enlisted specialists 
is conducted in 19 other schools 
and 3 replacement training 
centers. 

On December 18, 1940, four 
Air District Headquarters were 
formed, together with 14 addi- 
tional Wing Headquarters, to 
provide the overhead to care 
for the assignment of all per- 
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ARMY AIR CORPS’ NEWEST and largest air mechanics train- 
ing school, Sheppard Field, Wichita Falls, Texas, where 26,000 


men will be in service. 


sonnel and planes in the 54- 
Group Program. The Air Dis- 
tricts, which were a geographi- 
cal setup, have been redesignat- 
ed as the First, Second, Third, 
and Fourth Air Forces. 

This was followed on June 22, 
1941, by unification of air activi- 
ties under the present “autono- 
mous” organization, the Army 
Air Forces. A number of the 84 
Combat Groups to be created as 
the goal of the new program 
will be assigned to overseas de- 
partments. 

The greater number, however, 
will be assigned to the Air Force 
Combat Command, which is the 
fighting force of the Army Air 
Forces and is composed of Bom- 





bardment Aviation (Heavy, 
Medium and Light), Pursuit 
Aviation (Interceptor and Fight- 
er), and Reconnaisance Avia- 
tion (Medium and Long Range), 
operating either alone or in 
support of the ground and naval 
forces. Certain other aviation, 
such as Observation and Liaison, 
also a part of the A.F.C.C., is 
usually assigned for use by th 
ground forces. ; 

Aviation components of the 
Hawaiian and Panama Canal 
Departments will be organized 
into Department Air Forces 
under their respective Depart- 
ment Commanders, to attain the 
unity of command so essential 
for successful operations. 


AAF Accidents Increase in Early Combat Stage 
But Decrease in Primary, Basic and Advance 


Washington (AVIATION Bu- 
reau)—Multiple accidents in 
the Army Air Force recently 
have caused intensified public 
concern and have brought in- 
sistent requests from the press 
for statistics on training hours 


BEECH AT-11, twin engine advanced trainer delivered to the 
Air Corps for specialized training of bombardiers and gunners. 
Equipped with flexible guns and bomb racks for instruction of 


crews, it is powered by Pratt 


& Whitney 450 hp. engines. 





and rate of accidents to pilot 
hours in all training categories. 

As this was written, AAF off- 
cials were considering whether 
the release of such information 
would be in the public interest. 

The War Department did, 
however, issue a statement ex- 
plaining that, “Despite the 
greatly increased amount of 
training and tactical flying now 
being done ... and the use 
of new airplanes of much higher 
speeds and performance, the 
accident rate in military flying 
during the past fiscal year has 
remained substantially w- 
changed.” 

Whether or not this statement 
would hold entirely true under 
the increased number of acti 
dents this autumn, was not fr 
vealed. 

The Air Force some time 28° 

(Turn to page 145) 
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SIX MORE PLANTS 
IN FIVE STATES 
ON THE WAY 








DEFENSE PLANT CORPORATION OWNS THEM. We’ve been 
designated to build them .. . fast. 













Actually, when the names went on the dotted lines of 
the contract on August 19, we had already placed more than $16,000,000 
worth of orders for some of the equipment and materials it takes longest 
to make and get. 









FIVE OF THESE PLANTS will smelt aluminum. Their combined capacity 
is planned for more than 500,000,000 pounds a year, which 
ide World is greater than the nation’s entire production of aluminum 






























































train- in 1940. Locations: Massena, N. Y., Spokane, Wash., Trout- 

26,000 dale, Ore., Los Angeles, and in the State of Arkansas. 

(Hes The sixth plant will refine alumina from bauxite. Its bil- 

Penal lion-pounds-a-year capacity adds 58% to the nation’s alumina capac- 

i Fight- ity. It will be located at Bauxite, Arkansas. 

2 Avia- 

Range), HOW GOES CONSTRUCTION? At this writing, as fast as title is secured 

Ppl to the sites, contracts are being let for grading and foundations so 

viation, A l lJ M N l) M as to be ready for the structural steel, which is coming as rapidly as 

Liaison, + it can be gotten. é 

C.C., is 

by the What is more important, the aluminum plants are 

of the D F F F N § F scheduled to deliver ingot by the summer of 1942; the 

~ Canal ‘ refining plant to deliver alumina in early summer, 1942. 

ganized 

noe | WE'VE ASSIGNED a large staff of men full time to headquarters en- 

, ie gineering, purchasing, and accounting on this government building job. 

ssential . 

1S. , We’re sending competent and experienced management men out on 
these jobs as superintendents and other staff executives 

ae on construction, and for subsequent operation of such 

§ of these plants as we are designated to operate. 

3 

EVERY KNOWN IMPROVEMENT in design and construc- 

to pilot tion and equipment is being incorporated in these 

egories. plants. We intend that every dollar that will be spent shall be the best 

AF offi- dollar’s worth that experience can build. We do not make one cent of 

le profit from this assigned job of construction. 

rm 

interest. } 

nt did, We think we know how to get the government value- 

rent ex received for its money, because we are completing the 

ite » expenditure of more than $200,000,000 of our own 

unt Pi money in an expansion program which started after the 

~ use beginning of the present war. Some of this expenditure 

2 higher is in new alumina and aluminum plants which will bring 

ce, the our own Alcoa capacity up to more than 700,000,000 

y = pounds a year. The remainder is in tremendous expan- 

ly - sion of facilities for fabricating every form of aluminum. 

atement DEFENSE, GENTLEMEN, is getting its aluminum. 

e under 

t= ALUMINUM COMPANY OF AMERICA 

ime ago 
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capet operators-Keep ein Flying! 


Cadets Log More Hours at Less Cost for Greater Profit 


Engineered from the Mechanic's point-of-view, the 
Interstate Cadet cuts maintenance time in half. Built Gi 
to take rough, student handling, the Cadet gives CPT (Z) whai you ger 
Operators hundreds of extra in-the-air hours. No 
matter how you look at it, the Cadet is the operator's 
answer to greater profits. 
Furthermore—it's the Pilot's preference from Coast- 
to-Coast and that calls for positive control, stability, 
maneuverability, comfort, vision, easy ground han- 
dling, quicker take-off and slower landing— and 
means superior performance. 
Add up the three big important requisites in a 
trainer for profitable CPTP Operation—Ease of Main- 
tenance—Sturdy Construction—Superior Performance 
—and you have the blue and yellow Interstate Cadet. 
For proof—Ask CPT Operators, the men who’ know 
trainers best, and they will tell you ‘‘It's the outstand- 
ing trainer for 1942 " 


PERFORMANCE FEATURES MAINTENANCE FEATURES CONSTRUCTION FEATURES 


Dual*Controlled Hydraulic Brakes * 180 Replaceable Ball and Bronze Bear- Balanced Rudder * New Inte- 
Steerable Tail Wheel * Parking Brakes ings * High Pressure Lubrication rior Cooling * Patented Time 
° Military Type Toe Brakes * Tandem Fittings * Quick Detachable Engine Saving Fabriclips ¢ Inter- 
Seating—Fly Solo from Either Seat * Add- Cowling * Self Aligning Ball Bear- rel itelsle[-1o] o)(-W- Vig dae] elated 
ed Rear Visibility * Full View Instrument ing Aileron Controls * Extra Large Single Unit Hydraulic Shock Ab- 
Panel * 50-ib. Increased Load Capacity. Inspection Plates. sorbers ® Airliner Type TrimTat. 
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AAF Accidents 


(Continued from page 142) 


cut the requirement of 2000 
hours and ten years of experi- 
ence for principal pilot on four- 
engined equipment, to 750 hours 
and two years of experience. 
It is assumed that comparable 
cuts must: have been made in 
other categories of training and 
technical work. Students are 
going out of advance training 
into combat squadrons with 200 
hours in some cases, and with 
an average of 210 hours. 

In its formal statement, the 
War Department said that al- 
though the number of miles 
flown by Army pilots and 
students has increased and is 
still increasing in almost “astro- 
nomical” proportions, the num- 
ber of fatal accidents per mile 
flown continue practically un- 
changed in virtually every phase 
of military aviation. 

The accident rate in primary 
training during the past fiscal 
year was slightly below the 
average rate for the three-year 
pre-emergency period. In basic 
training, the accident rate was 
below the three-year mean and 
also below the 1940 rate. The 
same was true of advanced 
training. 

The slight increase in combat 
squadron accidents was expect- 
ed, the statement says, what 
with 200-hour students coming 
in, into combat, and using high- 
performance equipment. But 
this rate will go down as they 
gain experience. 

Despite influx of new and 
faster airplanes, the accident 
rate among the older pilots has 
gone down below the three-year 
level. 

Considering that the Air Force 
is now on a semi-wartime basis, 
carrying out missions essential 
to realistic combat training, the 
Army feels that it is doing 
pretty well. Safety is given 
every possible consideration in 
the circumstances. 

Unofficial comment on _ the 
recent series of accidents is that 
men of relatively small experi- 
ence—mere tyros compared with 
the titans of the airmail—are 
Tunning into winter weather 
and other conditions they are 
not able to cope with. 


European Front Reports 


RAF squadrons are calling 
the Bell Airacobra “The best 
pursuit plane in the air... 
Better than anything we or the 
Germans have in operation,” 
according to United Press dis- 
patch. Some pilots told UP that 
RAF had removed the 37 mm. 
cannon from the Airacobra and 
replaced it with 20 mm. gun be- 
Cause they wanted faster shoot- 
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“VEST POCKET” RATIONS for paratroops. This one-day sup- 
ply of concentrated food weighs but 32.8 oz., contains 3,726 


calories. 


tion. Whether this change has 
been general is not told. 

Shell guns on airplanes are 
proving extremely destructive, 
to enemy planes and to ground 
objectives. They penetrate the 
boilers of railroad locomotives 
and ships, putting them out 
of business. They’ve' been 
knocking out “invasion” barges, 
too. 

Two thirds of the American 
Eagle Squadron in England 
learned to fly in the CPTP, ac- 
cording to a report from Harold 
Strickland, a Chicagoan now 
with AES in London, to the Civil 
Aeronautics Authority. Boys 
who first hopped in a Cub 12 
months ago are now hitting the 
Jerries. 

A Martin B-10 bomber of the 
Netherlands Army was forced 
down in the Java Sea, floated 
for an unstated time until res- 
cue planes arrived. Martin 
officials long have claimed that 
this airplane would float at least 
48 hours. 

Early in November, the Rus- 
sians transported “several divi- 
sions” of ski troops from the 
Ural Mountains up to the Mos- 
cow front. A division might be 
10,000 to 25,000 men. Thus the 
Russians may -have air-borne 
what amounts to an army. 
Armies may some day move in 
the air, as the Marines now 
move on water, and strategists 
everywhere are thinking about 
the possibility. 

A Bristol Blenheim, making a 
low-level attack on a Nazi con- 
voy off Holland, was hit in the 
starboard engine by a shell. The 
plane hit the water, dipped its 
propellers, but, almost incred- 
ibly, stayed in the air and, 
after smacking the water once 
more, got home, “making some 
remarkable noises.” 





ing and more rounds of ammuni- 


AVIATION, December, 1941 


The “Hurricane II” is armed 





with 12 machine guns or four 
20 mm. cannon, the most heavily 
gunned fighter in service. It 
has a two-speed supercharger 
which is said to give it a higher 
ceiling than the eight-gun 
Hurricane I, a better rate of 
climb at high levels, and better 
top speed. The Messerschmitt 
109F, newest version, has one 
15 mm. cannon and two ma- 
chine guns. The cannon, how- 
ever, fires at rate of 900 rounds 
per minute. 

The British “Beaufighter,” a 
twin-engined fighting ship, has 
four cannon, presumably 20 mm. 
size, and six machine guns, prob- 
ably including some 50 caliber. 

Society of British Aircraft 
Constructors says that German 
airplane manufacture is now 
extended to its limit, but they 
admit they do not know what 
reserves the Germans have on 
hand. SBAC says its own con- 
struction program will soon turn 
the Battle of Britain into the 
Battle of Germany. A recent 
census shows that about 30 per- 
cent of all the British aircraft 
workers are women. 

The Russians are showing up 
with hundreds of a new bomber 
of the YAK-4 type, said by the 
British to be extremely fast and 
devastating. Persons who watch 
reports on Nazi-Russ air action 
observe that claims of planes 
destroyed on both sides are now 
sometimes only 10 or 15 a day, 
as against previous bags of 
over a hundred a day. They 
wonder whether both sides’ air 
forces are so badly depleted 
that few planes are engaged. 
This seems improbable. 

Conflicting with reports of 
more and more speed in fighting 
planes on the front, are other 
reports of a tendency to sacrifice 
speed for other advantages. 
Certain it is that human endur- 








ance of blackout and pressure 
on internal organs due to turns 
and pull-outs has about reached 
its limit, unless the flight medi- 
cos find some remedy. 


Round World Record & 
Longest Overwater Hop 


A new round-the-world flight 
time record was set, and the 
longest over-water hop was 
made, by Maj. Alva L. Harvey, 
commanding a  four-motored 
Consolidated B-24 bomber leav- 
ing Washington, D. C., at 7:30 
a.m. Sept. 13 and flying East 
to Washington again. 

The trip took members of the 
Harriman mission to Moscow 
for a war council. The 18-ton 
ship made the 24,700-mile run 
in less time than any other air- 
plane has made it. The itiner- 
ary was Gander Lake, New- 
foundland; Archangel, Russia; 
Moscow; Singapore; Darwin, 
Australia; Wake Island; Hono- 
lulu; Los Angeles; Washington. 
The longest water jump, by a 
land plane was Singapore to 
Los Angeles. 

Contrary to reports, the Air 
Force tells this writer that the 
Harvey trip was not attacked 
at any point. 

This trip should not be con- 
fused with the 26,000-mile flight 
in a B-24 to the Near East and 
Egypt, by Lt. Col. Caleb V. 
Haynes, carrying Maj. George 
H. Brett, Chief of the Air Corps, 
and his party. His speed aver- 
aged 237 m.p.h. 


Four BBB’s Organized 


Four additional Coast Artill- 
ery Barrage Balloon Battalions 
are organized at Camp Davis, 
North Carolina. Each new bat- 
talion has an authorized 
strength of 1,257 soldiers and 
is assigned to the Barrage Bal- 
loon Training center at Camp 
Davis. 

Initial strength of the 302d, 
803d, and 304th Coast Artillery 
Barrage Balloon Battalions will 
be 200 enlisted men. The 305th 
Battalion will be formed with- 
out Battery C and will have an 
initial strength of 150 enlisted 
men. 

Officers for the new battalions 
will be supplied by the War De- 
partment from the group now 
on duty at the Barrage Balloon 
Training Center. 


Radio Procurement 


A Signal Corps Procurement 
District. at Wright Field, Day- 
ton, is established to speed up 
production and delivery of air- 
craft radio equipment, the War 
Department announces. 
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in airplane factories 





Many topics such as 
these to help you 


MASTER AVIATION 
MECHANICAL WORK 











nomenclature 

what keeps a plane up? 
stresses 

truss type,” monocoque and 
semimonocoque fuselages 

wing spars and ribs 

properties of metals used 
forms in which metals are sup- 
plied to an aircraft factory 
heat treating 
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how to overhaul an engine 
airline maintenance methods 









HOW AIRPLANES ARE MANUFACTURED 
HOW TO SERVICE AND REPAIR THEM 


told in this thorough manual to help yuu 
get and keep an aviation mechanic’s job 


HIS is a complete, practical manual for those aiming for, or holding, jobs 


N° matter whether you are preparing for a 
job on aircraft factory production line or in 
airport service shop—or already have it—you’ll 
welcome this new book with its thorough ground- 
work in airplane mechanical work, its many instruc- 
tions, methods, and fine illustrations on airplane 
construction, maintenance, and repair jobs. 






or as airplane mechanics. It covers the requirements 


i! . + of the mechanic’s work, the procedures, and all the details of various operations 

in clear, simple text and many illustrations. It makes plain the fundamentals 
of airplane structure, flight, and operation; describes every operation in manu- 
facturing light and heavy airplanes; and gives instructions for doing all the 
inspection, servicing, and repair jobs of airplane maintenance. 


THE AVIATION MECHANIC 


By CARL NORCROSS 


Asst. Editor, Aviation; Member Aeronautic Educational 
Commission, N. Y. City Board of Education 


and JAMES D. QUINN, Jr. 
Lieut. (j.g.), U. S. Naval Reserve; Mgr. Approved Repair 
Station 267; Certificated Aircraft Ground Instructor; Certi- 
fied Aircraft and Aircraft Engine Mechanic 


Just out! 563 pages, 537 illustrations, $3.50 


HIS book covers everything the mechanic needs to 

know—requirements of the work, kinds of jobs there 
are, all about the plane itself, procedures of manufacturing, 
servicing, and repairing it, and the actual methods of every 
operation, from riveting parts to assembling planes, from 
patching a wing to inspecting a stratoliner. 


COMPLETELY COVERS FACTORY AND AIRPORT JOBS 
PROFUSELY ILLUSTRATED 
After introductory data on the airplane and how it flies, the 


book takes up construction of planes and plane maintenance, 
giving an unusually complete 


ee aay treatment of materials and 
SEND NO MONEY methods, and describing every 
10 DAYS’ FREE step in building a light, all- 


metal plane. With carefully 


EXAMINATION selected and numerous photos 
Mail this coupon today it shows how modern planes 











Other recent books 


THE AIRPLANE AND ITS 
Chatfield, Taylor and Ober. 
cussion of fundamentals, 


WEATHER ANALYSIS AND 


in measuring and forecasting 
use these tive metho 
249 lilus., 60 tables, $5.00. 
AIR NAVIGATION by P. V. 
Tells how to navigate planes 








and capabilities of the airplane and its 
engine. 4th ed., 414 pgs. 304 illus. $3.00. 


ING by Petterssen. For greater accuracy 


2nd ed., 572 pgs., 306 illus., $5.00. 
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the one complete, practical manual of 
modern methods to help you excel in 


AIRPLANE MECHANICAL WORK 
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JUST OUT! 






































HERE IS A VALUABLE TOOL 


( for the aviation mechanic who wants to move 

ahead in this rapidly expanding industry. It 
gives simply and concisely the facts on con- 
struction and maintenance of modern planes of 
every type, large and small, civil and militars— 
to put you in line for better paid, more in- 
teresting work. 











are built in large factories. The book 
treats everything in a way that will be 
helpful to the learner or the man who 
is new to the work. The typical routine» 
at private, commercial and military air- 
fields are outlined as well as_ specific 
jobs of servicing, inspecting, overhauling. 
and repairing airplanes. The book tells 
how to do the basic jobs of riveting, 
welding, sewing, cleaning, doping, etc., 
and also shows where they are used in 
the aircraft production line and at the 
airport. 

SHOWS YOU WHY AS WELL AS HOW 

Especially helpful is the material briefly 
and plainly explaining the fundamentals 
that underlie effective mechanical work. 
With this you are able to handle jobs 
more efficiently and advance your ability 
more quickly, because you understand 
fully the operational effect you are aim- 
ing for, the reasons for any mechanical 
work on airplanes. 

SUITABLE FOR PILOTS 

The book contains more than sufficient 
data for student pilots who are taking 
the aircraft operations ground school 
course in the Civilian Pilot Training 
Program. The aerodynamics and engine- 
servicing sections meet the qualification 
requirements for both private and com- 
mercial pilot’s certificates of competency. 





A clear dis- 
construction, 


orders accompanied by remittance.) 


FORECAST- Norcross and Quinn—The Aviation Mechanic, $3.50 
es aeetes etterssen—W eather Analysis and Forecasting, $5.00 
ds. 505 pgs., Weems—Air Navigation, $5.00 
DE 6 ab6bA5 obO6STOCOS TEESE SO 0 609 seb Op ee ee 
SE ods diets 6sebes buwhens ens case canes 


H. Weems. 
successfully. 
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McGRAW-HILL BOOK COMPANY, INC., 380 West 42nd Street, New York, N. Y. 


Send me the books checked below for 10 days’ examination on approval. In 10 days I will 
pay for the books, plus few cents postage, or return books postpaid. (We pay postage on 


Chatfield, Taylor and Ober—The Airplane and Its Engine, $3.00 


POSITION 2... cee ceeeceeeccceeereesrssesreercee 
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“Victory Program’’ Production Expansion 


Won’t Change Deliveries 


Washington (AVIATION Bu- 
reau): Tall tales of doubling 
up the aircraft production 
schedules have some foundation 
in fact, but they can be mighty 
misleading when the time fac- 
tor is left out. Big increases in 
capacity are in the making, but 
they won’t have any substantial 
effect on actual deliveries until 
the latter half of 1943. 

Much confusion has_ been 
created because tank produc- 
tion figures were the first of the 
“Victory program” schedules 
to leak out. These involve real 
and startling increases over 
original plans, and it was a 
natural assumption that other 
types of armament were being 
stepped up in proportion. Peo- 
ple forgot that until this sum- 
mer tanks were the step-chil- 
dren of defense. They weren’t 
thought important; they had 
low priorities; tools were con- 
stantly snatched away from the 
tank arsenals. So it’s easy now 
to speed the tanks merely by 
putting them at the top of the 
waiting list on tools and ma- 
terials. 

Planes are another matter. 
The schedules laid down a year 
ago were based on what was 
considered the maximum pos- 
sible. Then last spring, these 
schedules were stretched to in- 
clude a larger amount of heavy 
stuff. They are now considered 
as crowding the limits of physi- 
cal capacity, and no one has 
any idea that they can be in- 
creased much. 

Present schedules, however, 
are designed to flatten out in 
July, 1943, at a constant produc- 
tion rate of about 4,000 planes 
a month (50,000 a year). What 


_ is now in the works is a plan to 


have production keep right on 
climbing rather than level off. 

How fast and how far pro- 
duction will climb in late 1943 
and 1944 is still anybody’s 
guess. It’s a technical question. 
What’s involved is the man- 
Power and material tonnage 
that can be found and, even 
More significant, how much 
Production skill can be diverted 
to planning and tooling for 1944 
arplanes without interfering 
with deliveries of planes in 
1942, OPM technicians are now 
trying to work out the answer. 

In terms of numbers of 
Planes, the increase probably 
Won't be startling, since it will 

concentrated in heavy equip- 
ment—bombers half again or 
More as big as present four- 
*ngine equipment. There may 
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Before 1943 


even be temporary reductions 
in total number of planes re- 
sulting from conversion of 
facilities for production of light 
types to work on the big ships 
-—a process which is already 
underway as part of the bomber 
program. 

For the visible future, then, 
the production situation shapes 
up about as follows: Production 
will substantially better 2,500 
by the end of this year, reach 
something between 3,000 and 
3,500 by next July. This in- 
cludes a level production of 
some 900 trainers a month, 
which will begin to taper off 
after July. Thereafter, total 
output will rise rather slowly 
to something a little over 4,000 
in July 1943. That 4,000 will 
include about 500 heavy bomb- 
ers and perhaps 4,500 trainers. 

Meanwhile, work must start 
within the next few months on 
provision of facilities for the 
added production in 1943. At 
best it takes 12 to 18 months to 
get new plants into production, 
and on this program it will 
probably take longer. The 
tank program and a number of 
ordnance programs will have 
first call on available tools and 
materials. Further plant ex- 
pansion is going to be a slow 
iob. 


Aeronca Expands Plant 


Construction is underway on 
an extension to Aeronca Air- 
craft Corporation’s Middletown, 








O., plant which will add 30,000 
square feet of factory space. 
The new .addition will relieve 
congestion in the main factory 
and provide space to step-up 
production to 2,750 planes per 
year, according to the com- 
pany’s announcement. 


Manufacturers’ Priorities 
Being Changed to New 
Basis 


Washington (AVIATION Bu- 
reau): Although the blanket 
ratings granted to builders of 
planes, engines, and props have 
been extended to the end of the 
year, studies are now underway 
to develop a new method of giv- 
ing preference to purchases by 
manufacturers. The present 
blanket orders, assigned last 
April, give a rating of A-1-d to 
purchases by plane builders and 
A-1-c to orders placed by manu- 
facturers of engines and pro- 
pellers. 

For next year, two types of 
changes are contemplated. Most 
of the bulk items bought by 
manufacturers will be subject 
to allocation, and a more re- 
stricted type of blanket rating 
will be used for other pur- 
chases. 

Objective in changing the 
form of the blanket priority 
rating is to avoid some abuses 
which have developed; in some 
cases manufacturers have built 
up excessive «inventories and in 


others they have used the 
ratings for unessential pur- 
chases. One classic case in- 


voived attachment of an A-1-d 
rating to an order for six copies 


a 


BELT-CONVEYOR LINE mass production technique adopted 
at Glenn L. Martin Co. has reduced by half man-hours required 
on certain subassemblies. Each man along the line performs 
one type of machine or hand operation, attaining greater accu- 
racy and higher speed. The system is to be widely used. 





of “How to Win Friends and 
Influence People;” this didn’t 
win many friends for the com- 
pany involved. 

Most probable change will 
limit use of the rating to de- 
liveries scheduled over the next 
ninety days. Manufacturers 
will still be encouraged to place 
orders as far ahead as possible, 
but they won’t carry a rating 
until three months before de- 
livery date. Some thought was 
given to restricting extension of 
the rating past the first sup- 
plier to goods which will be 
physically incorporated in the 
aircraft, but it appears now 
that this would raise too many 
difficulties in an industry ex- 
panding as fast as aircraft is. 

In aircraft, as in other de- 
fense industries, allocation of 
goods is due to assume an ever- 
increasing importance. This 
simply means that OPM, with- 
out bothering with ratings, tells 
suppliers to make certain de- 
liveries to certain firms. Alumi- 
num has been on this basis for 
a long time, and an effort is 
now underway to work out simi- 
lar arrangements for steel used 
in aircraft. 

Plan is to have each com- 
pany submit estimates of its 
1942 needs. Then these esti- 
mates, which total only a few 
thousand tons, would be pooled 
and the work divided up among 
the steel companies. The steel 
would be run through early in 
the year in large lots—thus 
economizing on the use of steel 
mill facilities. Difficulty, of 
course, is to get estimates of 
needs that will stand up for a 
whole year. Wrong estimates 
might cause serious trouble 
toward the end of 1942. More- 
over, some companies don’t like 
the idea of having their orders 
for specialized products such as 
forgings and extrusions lumped 
into a pool; they would rather 
continue dealing with their 
regular suppliers. 


Bigger Third Shifts 
Sought by OPM 


Defense officials are deeply 
disturbed by the failure of de- 
fense industry in general to go 
onto full three-shift operations. 
Although most aircraft plants 
technically maintain three shifts, 
most second shifts are con- 
sidered much too small in re- 
lation to the size of the first 
shift, and the adequate third 
shift is a rare exception. 

A survey made about a month 
ago showed that only one firm 
in the industry had as many as 
17 percent of its employees 
working the third shift. The 
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biggest second shift found 
among major companies com- 
prised 40 percent of payroll. 
Administration officials recog- 
nize the difficulties of labor 
shortage and plant balance in- 
volved in full three-shift opera- 
tion, but they think aggressive 
management effort ought to be 
able to get around them. 

Utilization of tools in defense 
factories at present averages 
about 50 hours a week, and the 
administration .would like to 
push this up to 100 hours. The 
President’s speech last month 
asking longer hours was one 
gun in the campaign. In an- 
other move, conferences are be- 
ing held with individual firms 
at which they are confronted 
with the figures on their tool 
utilization and challenged to 
explain why they aren’t doing 
better. 


Aircraft Service 
Association 


Formed to coordinate aircraft 
maintenance. and service work 
of the major manufacturers, the 
“Aircraft Manufacturers Serv- 
ice Association” has been or- 
ganized in Southern California. 
Charter members of the new 
group are: Lockheed, Douglas, 
North American Aviation, Har- 
low, Hughes, Ryan, Vega, Vul- 
tee, and Northrop aircraft com- 
panies, together with B. G. 
Corp., Bendix, Pacific Air- 
motive, Menasco, Pratt & Whit- 
ney, and Wright Aeronautical 
Corp. 

Officers elected at the first 
meeting were: Reagan C. Stun- 
kel, Lockheed, Pres.; Otto Graff, 
Vega, vice-pres.; James. B. 
Thompson, Vultee, secty.; 
Thomas Bond, North American, 
treas.; and Don Sprague, Doug- 
las; Eddie Cooper, Bendix; and 
James Misner, Hughes Aircraft; 
were elected committee-men at 
~ large. 


Assembly Lines 
by Robert Colborn 


Censorship has clamped down 
tight on aircraft production fig- 
ures of all sorts. Not only are 
monthly production figures un- 
der the ban, but information on 
floorspace, employees, payrolls 
and the like are now secret. 
Commerce Department will no 
longer report exports of air- 
craft. 


Inspiration for the new policy 
comes from the War Depart- 
ment. It is opposed in OPM 
and the industry. Efforts are 
being made to find some indi- 
cator of progress—percent of 
schedule, poundage, dollar value, 
or the like—which will satisfy 
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International News 


SIX OF BRITAIN’S experienced wartime flyers who are now 
in U. S. to instruct Army pilots in split-second tactics of mod- 
ern aerial combat. L. to R. (rear): Wing Commander Adolph 
Malan, Group Captain Harry Broadhurst, Wing Commander 


Roland S. S. Tuck. 


(front): Wing Commander John Haworth 


Whitworth, Group Captain John N. Boothman, Wing Com- 


mander H. Idwal Edwards. 


the military. This has been 
unsuccessful so far, and indica- 
tions are that rigid secrecy 
will be the rule for some time to 
come. 


October production is the first 
to go behind the veil. Late that 
month, Chairman Snyder of the 
House military affairs commit- 
tee estimated that October out- 
put might reach some 2,200. 
It is understood that this expec- 
tation was comfortably exceed- 
ed. A 

Combat plane production is get- 
ting all the benefit of the recent 
increases in recent months, 
while trainer output bumps 
along between 800 and 900 
units a month. Twice as many 
tactical aircraft were built in 
October, it is believed, as in 
July. About six times as many 
were built as in last December. 
Indications are that rate of 
output of tactical planes at the 
end of this year will be nearly 
eight times that at the end of 
1940. 


Export figures for August—the 
last official ones that will be 
available—show that 533 planes 
were shipped abroad. Most of 
these were bombers. Begin- 
ings of shipments to Russia 
probably boosted the figure to 
700 in September, and October 


Jexports may well have broken 


a thousand. 


Engine exports jumped to 1,071 
units in August from less than 
500 in July—reflecting the ex- 
tent to which engine makers are 
now keeping a comfortable lead 
over plane production. Bulk of 





these engines went to Britain 
as spares for planes previously 
shipped. A considerable back- 
log of spares had been built up 
by August. A large chunk, 
however, went to China for in- 
stallation in planes built there. 


Chinese are building Curtiss 
P-36 pursuits and Martin 167 
light bombers plus several Rus- 
sian designs using U. S. engines. 


Navy. according to Congres- 
sional sources, had 4,124 planes 
on hand in September, includ- 
ing trainers but exclusive of 
obsolete and experimental equip- 
ment. 


Substantial new orders are re- 
ported by Randolph C. Walker, 
president of Aircraft Accessor- 
ies Corp. A total of $500,000 
is involved in an order for 62 
complete radio range stations 
for the CAA, and an order 
amounting to $135,000 covers 
30 radio transmitters for Pan 
American Grace Airways. Ship- 
ments during the third quarter 
of the year totalled $798,927 as 
compared with $191,129 in the 
same period of 1940. Directors 
have declared a 27 cent dividend 
payable Dec. 1 to stock of record 
Nov. 17th. 


Mars is an easier name to re- 
member than XPB2M-1, and 
that’s what the Navy now calls 
the 68-ton flying boat Martin 
has built for it. A few more 
figures have been let out on it: 
Power plant is four Wright Cy- 
clone Duplex engines of 2,000 
hp. each. The three-bladed pro- 
pellors, 17.6 ft. in diameter, are 
said to be the largest ever in- 











stalled on an airplane. Mars 
will carry a collapsible motor 
boat aboard and its hull draws 
five feet of waiter. 


Specifications on the latest fly- 
ing fortress, the B-17E, are as 
usual available in England ‘ip 
somewhat more detail than here, 
According to The Aeroplane it 
mounts three powered gun tur. 
rets, weighs 30 tons (as com- 
pared with 25 for the B-17-D), 
cruises at 35,000 ft. elevation, 
has top speed better than 300 
m.p.h. and costs about $300,000. 


Twin-engined trainers are get- 
ting increasingly important as 
the percentage of multi-engine 
combat equipment on the pro- 
duction schedules increases. One 
of the biggest is Beech’s new 
AT-11 designed for training 
bombardiers and gunners, 
Mounting two nine-cylinder 450- 
hp. P & W engines, it carries 
guns and bomb racks, can be 
used for training crews of three 
or four. It has a 47 ft. span, 
35 ft. length, twin tail, retract- 
able wheels. 


Bomber pilots are to be trained 
in the Curtiss AT-9, now under- 
going service test. This, like 
the AT-11, is an all metal lovw- 
wing monoplane, but it’s a 
smaller ship powered by two 
280 hp. engines. It weighs over 
5,000 Ib., has a 40 ft. wing span. 
The ship is designed to have the 
flying characteristics of a bigger 
one and has a rather complete 
complement of instruments. 


Repair parts for any registered 
and certificated civil airplane 
may now be bought under an 
A-10 priority rating. This ap- 
plies whether the order is placed 
by the owner or a dealer. 


A ski for light planes made of 
15-ply plastic-bonded birch ply- 
wood has been developed by the 
Heath Co. of Benton Harbor, 
Mich. 


Second Eastern light plane ex- 
hibition will be held in Grand 
Central Palace, New York City, 
Feb. 21-March 1. 


Solar Aircraft Company, Sa 
Diego, has acquired 30,000 addi- 
tional sq. ft. of floor space am 
will employ 400 more men ™ 
exhaust manifold manufactur- 
ing operations by Jan. 1, 194 
according to E. T. Price, pre 


Alclad, as a name for a type of 
aluminum, has been released by 
the Aluminum Co. In future 
any concern making aluminum 
with a strong alloy core ané® 
pure aluminum surface can 

it Alclad. Hitherto the eg 
has been exclusive property ° 
the Aluminum Co. of Americ 
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Republic delivered more planes 
to the Air Corps in October 
than in the entire first six 
months of the year. This prob- 
ably means something between 
50 and 100 P-43 “Lancer” radial- 
engine pursuits. Production of 
P-48s is now carried on in the 
newly-completed 500,000 sq. ft. 
plant. Early next year, when 
2,000 hp. P & W engines be- 
come available, this plant will 
be re-tooled for the more ad- 
vanced P-47 “Thunderbolt” 
fighter. Available engines of 
this size are now going into 
Martin’s B-26 medium bomber. 
The present Lancer uses an en- 
gine of about 1,200 hp. 


Consolidated is now delivering 
about $18,000,000 worth of 
planes a month, hopes to triple 
that figure by July, 1942. In 
the first ten years of its exist- 
ence, Consolidated also deliv- 
ered about $18,000,000 worth of 
planes. Since 1924, the com- 
pany has built something over 
2,300 planes with a total value 
of $140,000,000. 


Recent Awards 


War Department 


Elgin National Watch Co., Elgin, Ill., 
$172,080 for aircraft clocks. 

Curtiss-Wright Corp., Caldwell, N. J., 
$231,476 for propeller assemblies and 
parts. 

Wright Aeronautical Corp., Paterson, 
N. J., $149,346 for tools for engines. 
Sparks Withington Co., Jackson, Mich., 

$233,851 for airplane equipment. 

Weaver Mfg. Co., Springfield, IIl., $261,- 
750 for portable engine hoists. 

Sperry Gyroscope Co., Inc., Brooklyn, N. 
Y., $37,534,980 for gyroscopic instru- 
ments. 

Manning, Maxwell & Moore, Inc., Bridge- 
port, Conn., $628,320 for pressure 
gages. 

Firestone Tire & Rubber Co., Akron, 
Ohio, $830,729 for oxygen cylinders. 

Aeroproducts _Div. of General Motors, 
Dayton, Ohio, $106,900 for hub and 
spinner assys. 

Hickok Electrical Instrument Co., Cleve- 
land, Ohio, $335,351 for thermometer 
indicators. 

Platt-LePage Aircraft Co., Eddystone, 
Penna., $144,662 for plane equipment. 
Sparks-Withington Co., Jackson, Mich., 

$262,368 for mooring kits. 

Lewis Engineering Co., Naugatuck, Conn. 
$235,780 for thermometer indicators.” 

Oneida, Ltd.. Oneida, N. Y., $200,626 for 
bomb shackle assys. 

PLR, Mallory & Co., Inc., Indianapolis, 

Bo $225,354 for release assys. 
olizer-Cabot Electric, Bost Mass. 
$115,200 for inverters. — ae 

General Electric Co., Schenectady, N. Y., 
4 7,375 for tachometer indicators. 

Longines-Wittnauer Watch Co., Inc., New 

tht City, $239,240 for clocks. 

urtiss-Wright Corp., Buffalo, N. Y. 
$107,434.037 for airplanes and parts. : 

leclheed Aircraft Corp., Burbank, Calif., 

- 2,277,800 for airplanes and parts. 
erson Electric Mfg. Co., St. Louis, 
on $20,029,362 for machine gun tur- 


Fairchild Engine & Air 
plane Corp., Ha- 
Serstown Md., $4,329,908 for aieplones 
parts. 
Hoodie Aviation Corp., Bendix, N. J., 
Ps og tor parts for generators. 
uglas Aircraft Co., Inc., Santa Monica 
— $78,264,093 for planes and parts. 
nn <. Martin Co., Baltimo Md. 
$19,007,247 for turret assembiies.: 


General Motors © ' 
$478,774 fo; herdeae New York City, 
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Thomas A. Edison, Inc., West Orange, 
N. J., $248,040 for thermometer indica- 
tors. 

Service Tool & Engineering Co., Dayton, 
Ohio, $219,932 for aircraft fittings. 

Boeing Aircraft Co., Seattle, Washington, 
$189,217 for parts for aircraft. 


Sperry Gyroscope Co., Inc., Brooklyn, 
os. ee 1390,498 for maintenance parts 
for pilots. 


General Motors Corp., Indianapolis, Ind., 
$124,459,170 for aeronautical engines. 
Bendix Aviation Corp., Bendix, N. J., 
$10,753,723 for aircraft instruments. 
Square D Co., Elmhurst, N. Y., $2,997,565 

for instruments. 

Bendi« Aviation Corp., Bendix, N. J., 
$2.2. 450 for supercharger regulator 
assys. 

Bendix Aviation Corp., Bendix, N. J., 
$1,686,830 for altimeters. 

Air Cruisers, Inc., Clifton, N. J., $1,047,- 
592 for oxygen cylinders. 

Chandler-Evans Corp., South Meriden, 
Conn., $1,320,877 for fuel pumps. 

Chandler-Hill Corp., Detroit, Mich., 
$820,900 for fuel pumps. 

Sper Gyroscope Co., Inc., Brooklyn, 
N. Y., $781,524 for automatic pilots. 

J. P. Seeburg Corp., Chicago, Ill., $343,- 
150 for control assemblies. 

United Aircraft Corp., East Hartford, 
Conn., $478,646 for parts for engines. 
Electronic Laboratories, Inc., Indianapo- 

lis, Ind., $104,760 for inverters. 

Westinghouse Electric & = Co., Day- 
ton, Ohio, $632,500 for voltage regula- 
tors. 

Independent Engineering Co., Inc., O'Fal- 
lon. IIl., $829,309 for oxygen cylinders. 
Crosley Corp., Cincinnati, Ohio, $661,032 

for shackle assemblies. 

Bendix Aviation Corp., Bendix, N. J., 
$779,453 for maintenance parts. 

Bendix Aviation Corp., Bendix, N. J., 
$763,135 for starter, switch and solenoid 
assys. 

Jack & Heintz, Inc., Cleveland, Ohio, 
$808,500 for starter assemblies. 

Leece-Neville Co., Cleveland, Ohio, $648,- 
587 for panel assemblies. 

Crosley Corp., Cincinnati, Ohio, $501,000 
for release assemblies. 

Aviation Mfg. Corp., Williamsport, 
Penna., $776,000 for propeller blades. 
Wright Aeronautical Corp., Paterson, N., 
J., $559,972 for maintenance parts for 

engines. 

Ryan Aeronautical Co., San Diego, Calif., 
$103,000 for airplanes. 

Service Tool & Eng. Co., Dayton, Ohio, 
$187,884 for assemblies. . 

Leece-Neville Co., Cleveland, Ohio, $240,- 
625 for assemblies. 

Continental Motors Corp., Muskegon, 
Mich., $277,120 for parts for engines. 
Menning, Maxwell & Moore, Inc., Bridge- 
port, Conn., $372,614 for gauge units. 
Charles E. Smith & Sons Co., Cincinnati, 

Ohio, $328,080 for assemblies. 

Spriesch Tool & Mfg. Co., Inc., Buffalo, 
N. Y., $367,400 for assemblies. 

Iron Fireman Mfg. Co., Portland, Ore- 
gon, $553,796 for mount assemblies. 
Bendix Aviation Corp., Bendix, N. J., 

$1,210,320 for airspeed indicators. 

The Yale & Towne Mfg. Co., Stamford, 
Conn., $505,000 for pump assemblies. 
Republic Aviation Corp., Farmingdale, 
L. |., $3,130,349 for maintenance parts. 
Sparks-Withington Co., Jackson, Méich., 
$633,148 for bomb hoist assemblies. 
Rheem Mfg. Co., Chicago, Ill., $112,50¢ 

for fin assemblies. 

Bendix Aviation Corp., Bendix, N. J. 
$327,600 for generator assemblies. 

P. R. Mallory & Co., Inc., Indianapolis 
Ind, $468,000 for release assemblies. 
Holtzer-Cabot Electric Co., Boston, Mass., 

$142,560 for inverters. 

Holtzer-Cabot Electric Co., Boston, Mass., 
$444,830 for inverters. 

Harrisburg Steel Corp., Harrisburg, 
Penna., $2,951,980 for gas cylinders. 

Taylor-Wharton Iron & Steel Co., Easton, 
Penna., $1,493,457 for gas cylinders. 

Sparks-Withington Co., Jackson, Mich., 
$503,400 for release assemblies. 

General Electric Co., Schenectady, N. Y., 
$1,486,250 for generator assemblies. 


Navy Department 


None 
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VIBRATION CAN’T 
LOOSEN THIS NUT 


... because its thread faces 
are held in pressure-contact 


HEN an Elastic Stop Nut is applied, the 

end of the bolt presses against the fiber 
locking collar which is built into the head 
of the nut. This forces the nut outward and 
takes up the play between the threads of nut 
and bolt... establishing a metal-to-metal 
pressure-contact. 

As the nut is wrenched onto the bolt, a 
thread is impressed into the bone-hard but 
resilient fiber. The continued resistance of 
the fiber maintains and increases the pres- 
sure-contact between the threads, with the 
result that thread play becomes impossible. 

The collar, being resilient, absorbs both 
vibration and shock. It never releases its 
hold ... that is why Elastic Stop Nuts 
remain tight under all flying conditions. 


Used on all American military and transport 
planes, and on the majority of foreign planes. 


atalog contains a graphic explanation of the 
Elastic Stop principle, presents test and 
application data, illustrates uses, and lists the 
complete line of nuts @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
2320 VAUXHALL ROAD + UNION, NEW JERSEY 


~SELF-LOCKING 





NUTS 
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Canadian Aviation News 


By James Montagnes 


Pilots training in Canada un- 
der the British Commonwealth 
Air Training Plan now train 
for 28 weeks instead of 24 
weeks, according to an an- 
nouncement of the Royal Ca- 
nadian Air Force headquarters 
at Ottawa on October 31. The 
course was extended two weeks 
early in October from 22 weeks. 
Now pilots spend 8 weeks in 
the initial training school, 8 
weeks in the elementary flying 
school, and 12 weeks in the serv- 
ice flying schools. Of most im- 
portance in the extended course 
is the time now given to air- 
craft recognition and in air 
navigation, while physical train- 
ing and organized games have 
taken on more significance in 
the training plan. In conjunc- 
tion with the organized games 
increase has come an order to 
commanding officers to keep 
airmen friends as closely to- 
gether as possible in schools 
and on assignment for overseas 
since “team-woerk is_ essential 
to air-war efficiency ... and 
the most effective team is com- 
posed of friends who know each 
other’s capabilities and have 
learned to work, play and fight 
together.” 

In initial training schools 
considerably more study will be 
possible through an increase in 
lectures. Additional flying hours 
will be available in elemen- 
tary flying schools, and instruc- 
tion will be more _ equably 
spread in the service flying 
schools. Some increase in flying 
hours and in night flying will 
also be possible. Training in 
spotting types of aircraft is be- 
ing developed through the use 
of colored sketches and _ sil- 
_houette lantern slides and the 
playing of card games such as 





rummy with playing cards bear- 
ing unlabelled § aircraft _ sil- 
houettes instead of the usual 
suits. 

Operational schools are also 
being organized now in Canada 
to allow pilots, observers and 
wireless-air gunners to learn to 
work together as teams, train- 
ing which till recently had all 
been done after the graduates 
of the Canadian schools had 
gone overseas. Between 30 and 
40 Royal Air Force schools are 
being established in Canada, to 
be operated under Canadian 
government authority in con- 
junction with the British Com- 
monwealth Training Plan, ac- 
cording to Canadian Air Min- 
ister C. G, Power. 


Fairchild Aircraft, Ltd., Mon- 
treal, reports for its fiscal year 
ending June 30, 1941, net profits 
of $39,429, after interest, de- 
preciation, provision for loss 
on inventory of Sekani type 
aircraft, provision for income 
and excess profits taxes and all 
other charges. This compares 
with a net profit in the prev- 
ious year of $11,444. Provision 
for income and excess profits 
taxes amounted to $27,096 com- 
pared with $13,018 in the prev- 
ious year. Operating profit for 
the year was $208,943 against 
$167,522 last year. The report 
shows uncompleted contracts at 
June 30 of over $6,500,000, 
nearly three times the amount 
of the previous fiscal year. 


Figures released by the Royal 
Canadian Air Force during Oc- 
tober show strength of the force 
at that time at 83,000 compared 
with pre-war strength of 4,500. 
Canadian ground crews are 
now operating in Britain and 
soon most Canadian squadrons 
will be serviced by Canadian 
mchanics, 


ONE OF THE ENCLOSED FAIRCHILD TRAINERS of the 


type delivered to Norwegian flyers training in Canada. 


Ranger equipped. 
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By "Vista" 


The main line of Japanese penetration into the Southern 7 


Pacific, perhaps patterned after German practices during 
this war, has been the expansion of routes by the Japanese 
airline, which during the past year and a half have moved 
down to within easy striking distance of English and Amer- 
ican military and commercial airbases in the Pacific ocean, 
Quite a while ago this column mentioned the new route to 
the Palau Islands, which at the time very obviously was 
only started by Japan for military reasons, even though 
the Japanese claimed it had great commercial value. It 
crossed Pan American’s Pacific services, and since it was 
officially opened, little more of news value was heard about 
it, except perhaps the fact that Japanese travelers would 
have to do without hostesses or “geishas with wings”. 
Suddenly, like a bombshell, news came during the middle 
of October that Portugal, obviously under severe German 
pressure for concessions to the Axis partners, had granted 
the Japanese landing rights at Dilli, capital of Portugal’s 
half of the island of Timor, one of a large group of islands 
very near to the coast of Northern Australia, and about two 
hours’ flying from Port Darwin. The issue was made ex- 


plosive due to the fact that the Netherlands owned the other 


half of this island, and that it contained important military 
and commercial airplane bases, besides constituting the 
jumping off point of several commercial airlines to Aus- 
tralia, 400 miles distant. 


The flight from Palau to Dilli would involve the crossing ~ 


of a major part of the Netherlands East Indies archipelago, 
many islands of which are being fortified as naval and air 
bases for the protection of one of Democracy’s main sources 
of many vital raw materials. Though negotiations have not 
yet started at this writing, Japan will have to obtain the 
necessary permits from the Netherlands to fly across its 


territory, and unless the whole matter is used as the spark 5 


in the powder barrel of the Pacific, the route may well be 
talked to death. 

Immediate action appears to have been taken by both 
the Australian and Netherlands governments to counter-act 
this latest move of Japan’s “commercial” airline; action 
which was speeded up when the Nippon press openly 
crowed about this route’s military value. Interesting side- 
light to the whole matter is the fact that this government 
has for many years refused permission to the Netherlands 
to let its commercial airliners fly into Manila, claiming that 


such a franchise would force them to give similar liberty 7 


to Japan, thereby aiding her southward expansion; present 
developments perhaps will speed the completion of a faster 
connection between Indies and equally vital Philippines. 


Pan American Airways’ Clipper passengers to New Zealand 
have, since the start of this service, been flying to the 
Australian continent with Tasman Empire Airways. This) 
airline, flying over what is admittedly one of the most diffi-” 
cult airline routes in the world, has accomplished what 
seemed practically impossible a few years ago, a regular 
three times fortnightly service from Auckland to Sydney, 
with a load factor averaging 85 percent per flight. Short} 
flying boats with a 16 passenger capacity are used; gross- 
ing 48,000 pounds, the flights take an average of 93 hours, 
though the shortest flight record is 64 hours and there also™ 
have been flights that have taken 12 hours and over; all} 
flights have to be made against or with the constant east® 
headwind, which accounts for the large time variances. 





PERNT GL FC RT IE TEER RAD YS 


SEE IN POETRY NSE MRAP MGT RAB 


Slowly but surely the American commercial airline link 4 


around the world is being completed—on November 29 Pan@ 


American will inaugurate the new service to Leopoldvillé® 
in the Belgian Congo, where the new service will connett 
with B.O.A.C. airliners which will, for the time being Uy 
doubtedly, fill in the gap from the Congo to Singapore. Pally 
American’s air ferry service across Africa has already beets 
in operation for some time, ’way ahead of schedule. 
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administrative duties. 


HARRY L. BILL, new 
vice pres. and gen. 
manager of Greenfield 
Tap & Die Corp., was 
from 1939 president of 
United Aircraft Prod- 
ucts, and in 1935 vice 
pres. of Pioneer Instru- 
ment Co. 





K. R. JAMESON, form- 
erly with Pacific Air- 
motive Corp., has been 
elected vice president 
in Charge of sales of 
Airplane Manufacturing 
& Supply Corp., accord- 
ing to Earl Herring, 
President, 





SON (r.), new general 


Kaiden- Keystone 
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Sperry Gyroscope Co. has separated the adminis- 
trative and executive functions of its engineering 
and sales departments. P. R. Bassett, v.p.-engineer- 
ing, retains executive direction of engineering and 
E. C. SPARLING (I.), new chief engineer, acsumes 
administrative duties. R. B. Lea, v.p.-sales, retains 
executive direction of sales, and M. L. PATTER- 
sales manager, takes on 


$ 
' 


Gi | 


International 





Parachutist ARTHUR 
H. STARNES landed 
safely from a 30,000 ft. 
jump, opening his 
chutes at about 1500 
ft., thereby establishing 
a record for the longest 
free fall made in the 
United States. 





Wide World 


Navy’s newest aircraft 
carrier Hornet is com- 
manded by CAPT. M. 
A. MISCHER. Com- 
missioned at the Naval 
Operating Base at Nor- 
folk in Oct., the Hornet 
displaces approximately 
20,000 tons. 





New Chief of the Pub- 
lic Relations Branch, 
Headquarters, Army Air 
Forces, at Washington, 
is LT. COL. ARTHUR 
lI. ENNIS. He had pre- 
viously been Chief of 
the Still Picture Sec- 
tion, Pictorial Bureau. 


In his new post of 
Oklahoma City district 
traffic manager, ROB- 
ERT T. PHINNEY, JR. 
takes charge of Braniff 
Airways’ sales and traf- 
fic throughout the state. 
He joined the line in 
April, 1939. 


The American Society 
of Tool Engineers has 
suffered the loss of 
FORD R. LAMB, on 


Oct. 26th. A_ charter 
member, past _ presi- 
dent, and _ executive 


secretary, he had made 
the ASTE his lifework. 


A. P. FONTAINE 
(above) succeeds E. G. 
Bruce as chief engineer 
of the Engineering & 
Development Dept. of 
Vultee Aircraft, Inc. 


Bruce is made the 
company’s chief re- 
search engineer. 


Appointment of P. M. 
DOLLARD as_ secre- 
tary-treasurer of Adel 
Precision Products 
Corp. is announced by 
H. R. Ellinwood, pres. 
Dollard severs a_ 17- 
year connection with 
Sanderson & Porter. 


Gladsen- Mitchell 


Aircraft Tools, Inc. has 
appointed GLEN PERI- 
MAN factory manager. 
Formerly chief tool de- 
signer at North Ameri- 
can Aviation, he was 
with Douglas for nine 
years previously, in 
charge of small tools. 





LAWRENCE D. BELL 
accepted for the Bell 
Aircraft Corp., the 
award of achievement 
presented by George 
Washington University 
for the development 
and production of the 
Airacobra. 





New appointments at Chandler-Evans Corporation 
are HOWARD L. HARTMAN (lI.) as assistant gen- 
eral manager, and THOMAS D. HOGG (r.) as fac- 
tory manager. For seven of his eleven years with 
Pratt & Whitney Aircraft Division, Mr. Hartman 


had been assistant secretary. 


Mr. Hogg is pro- 


moted from shop superintendent, having joined 
Chandler-Evans in 1939 as superintendent. He was 
with the RAF during the World War. 
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@ Working in pairs, as transmitter and receiver, 
literally hundreds of these tiny Pioneer* Autosyn 
Motors in a large bomber tell the pilot the exact 
functioning of remote, vital parts of the ship. 


Like the human nervous system, these motors 
must be quick-acting, sensitive. Hence, the use of 
two precise, ultra-sensitive New Departure ball 


bearings on each rotor shaft. These bearings are 
delivered to assemblers in oil-filled glass vials, un 


touched and uncontaminated by human hands. 


This is only one phase of the defense effort for 
which New Departure is working night and day. 


New Departure, Division of General Motors, 


Bristol, Connecticut. 


% Pioneer Instrument, Division Bendix Aviation Corporation, 


New D 


BALL BEARINGS 


FOR DEFENSE 
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Douglas “Cold Room”’ 


At altitudes above 30,000 ft. 
where bombers and fighting 
planes are now operating in the 
present air war, where tem- 
peratures range from —48 to 
—67 deg. F., the intense cold 
has a deadly effect not only on 
men, but on their machines as 
well. For instance, many hose 
connections get brittle, crack 
wide open longitudinally, or 
snap in two. Lubricating oil 
hardens to the consistency of 
thick tar. Consider, too, the 
problems met with by General 
Electric in developing its turbo- 
supercharger, part of which is 
in the engine’s exhaust stream 
at 1600 deg. F.; and the other 
end touching, at 40,000 ft., the 
outside air at 67 below. 

To simulate conditions and 
effects of extreme low tempera- 
tures on the various com- 
ponents of high-flying aircraft, 
Douglas Aircraft Co. has built 
a scientific ice box where men 
and materials may be _ thor- 
oughly pre-tested and proven. 
Experiments have been under 
way since July 20, 1941, the 
test program including a study, 
under polar conditions, of fuel, 
oil and hydraulic systems, con- 
trols, structural parts, insula- 
tion, heating, windshield de- 
icing devices, bearings, tol- 
erances, metal fatigue, etc. 

One great advantage of the 
Douglas cold room is that its 
size, about 14x16x8 ft., permits 
workmen to conduct experi- 
ments on the spot, rather than 
through glass windows and re- 
motely actuated dial readings 
outside. 

Despite extremely low tem- 
peratures, from —40 to —104 
deg. F., men are able to work 
in the room without too much 
discomfort. Wearing sheepskins 
and air-tight suits made of 
horsehide thickly quilted with 
the finest merino wool, the 
clothes are laced together with 
zippers from tip to toe and sup- 
ported from the shoulders by 
an ingenious suspender system. 
_A helmet, resembling a div- 
ing beil and equipped with ear- 
Phones and telephone mouth- 
piece, is made of spun alumi- 
num—not dural—and welded to 
padded shoulder pieces of the 
same metal. A fixed visor of 
laminated Plexiglas separated 
by alr chambers, and hermet- 
leally sealed after all moisture 
has been removed, effectively 
Prevents fogging. Inside, the 
helmet is lined with felt and 
chamois skin. Neither suit nor 
helmet is electrically heated. 

Since a principal danger to 
workmen in the cold room is 
the possibility of pneumonia, 
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CLOSEUP OF RESEARCHERS in coldroom at work on high 
altitude tests. Note man at plane control wheel, and air intake 
hose for breathing near waist. Outlet in dome of helmet. 


the suit is valved so its wearer 
breathes air warmed by his 
own body. The intake is at the 
waist, the exhaust in the helmet 
dome. 

Temperatures in the “frigid- 
aero” are lowered by means of 
a combination of dry ice (CO.,) 
and methyl alcohol. Agitated 
together and pump-circulated 
through a_ so-called heat-ex- 
change unit, this apparatus 
will cause the temperature to 
fall from plus 80 deg. to minus 
104 within 2 hrs. 

The room is insulated with 
12 in. thick fire and corrosion 
procf spun glass. Windows con- 
sisting of four panes of her- 
metically sealed glass are in- 
stalled to permit outside ob- 
servers to watch the workmen 
—or victims, according to the 
way one feels about 104 below. 

One man never goes into the 
frigidaero alone. Additional 
safety precautions include in- 
stant communication outside, 
by means of the _ telephonic 
equipment fitted in the helmets, 
and by outside observation. 

The Douglas cold room tests 
are conducted by engineering 
development in charge of J. R. 
Goldstein. Assoviated with him 
in this work are E. P. Wheaton, 
Dr. W. B. Klemperer and T. 
N. Floyd. Mr. Floyd designed 
the cold room and coordinates 
its experiments. 

Of further interest is the re- 
port that one of the compres- 
sion chambers in the Douglas 
altitude laboratory will soon be 
hooked up to the cold room so 
that aircraft parts and equip- 
ment may be subjected to the 
effects of high altitudes as well 
as firmamental cold. 





New Drafting Board 


Taking a load off the feet 
and stomachs of the men who 
have spent most of their lives 
standing or leaning over draft- 
ing tables, a new type of en- 
gineering drafting board which 
cranks up and down like the 
window of an automobile has 
been developed by the engineer- 
ing department of The Glenn L. 
Martin Co. in Baltimore. 

When not being used, the 
board lies flat on its desk top. 
The draftsman, seated in his 
chair, twirls a small window- 
type crank which raises the 
board to the desired level. Then, 





by means of a horizontal bar 
beneath the edge of the board, 
he adjusts it to the proper 
angle. The board is kept in firm 
position by a “dog” controlled 
by the bar, which drops into 
a notched locking sector. 


The Transmissometer 


National Bureau of Standards 
is developing an instrument to 
determine automatically the ex- 
tent to which light is trans- 
mitted through the atmosphere 
under varying conditions as an 
aid in improving lighting sys- 
tems of airports and airways. 

The transmissometer, as it is 
called, will measure the trans- 
mission of light between two 
points and relay a code signal 
to some remote point, by wire 
or radio, there to be recorded. 

Instrument is said to have 
worked satisfactorily both in 
the laboratory and in field 
tests. Last summer at Nan- 
tucket Island, one of the fog- 
giest locations in the U.S., con- 
siderable data were obtained to 
correlate readings of the in- 
strument with the visual range 
under different atmospheric con- 
ditions. 

When its development has 
reached a wholly satisfactory 
stage, the transmissometer will 
be installed at representative 
localities and the readings cor- 
reiated with estimates made by 
trained observers. Such an in- 
strument would make it possible 
for aviation weather observers 
to give measured values of visi- 
bility instead of depending on 
estimates of visual range. 





IN ACHIEVING MASS PRODUCTION of hydraulic valves, Adel 


Precision Products Corp. has 


developed such complete test 


paneis as these, each fully equipped for test pressures of 200 


to 10,000 Ib. per sq. in. 
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Seaboard Plans Line 
Boston-Miami-Orleans 


Washington (Aviation Bu- 
reau)—Seaboard Airways’ ap- 
plication for a certificate to op- 
erate a route from Boston via 
Washington to Charlotte, and 
splitting there to Miami and 
New Orleans, is the subject of 
hearings by the Civil Aeronau- 
tics Board as this is written. 

A number of other airlines, 
including Eastern, American, 
Penn Central, Pan American, 
some railroads and some cities 
have intervened against Sea- 
board. In addition to Seaboard, 
other airlines, including Cana- 
dian Colonial, National, State, 
Penn Central have made appli- 
cations for establishment of 
another East Coast line. 

The present application is 
made by a Seaboard concern 
which no longer has any con- 
nection with the railroad of 
that name. Alvin P. Adams, 
formerly head of Western Air 
Express, is president of Sea- 
board, and the other officers are 
members of Ladenburg Thal- 
mann, a New York financial 
house. They have formed a syn- 
dicate to finance the project. 

If the certificate is granted, 
the company expects to start 
operations July 1, 1943. Its offi- 
cials are aware that even 
though a certificate is granted, 
permission of the Army is still 
necessary before planes can be 
allocated for additional civil 
routes. This restriction is made 
under joint agreement between 
the Army and the Civil Aero- 
nautics Authority. 

Company expects to use 11 
planes at the start—either 
Lockheed “Excalibur” 44s, or 
Curtis CW 20s, or Douglas 
DC-6. The Lockheed 44 is a 
four-engined plane, smaller 
than the Constellation, three of 
which are under construction 
for another airline. None of 
the 44s has yet been built. The 
CW 20 is being built, in small 
numbers up to now, for the 
Army Air Force for use as 
transports. The DC-6, not un- 
der construction as yet, will be 
an enlarged and modernized 
version of the DC-3, for the past 
several years used on most 
domestic airlines and through- 
out the world. 

Seaboard’s proposed schedule 
calls for a local trip each way 
each day during the first month, 
using day planes. During the 
second month, a night local trip 
each way will be added. In the 
sixth month an express trip will 
be added each way daily, and in 
the seventh month an extra ex- 
press to Miami is called for. 
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GIANT HULL and port engines of one of three Vought-Sikor- 
sky flying boats rapidly nearing completion for 
Export Airlines at Stratford, Conn. 
non-stop crossing of the Atlantic with full passenger, mail and 
express loads, at a cruising speed of 175 m.p.h. Sleeping ac- 





American 
They are designed for 


commodations for 16 passengers are provided, but they can be 
equipped to carry 40 on daytime flights. 


Later on, it is expected, a high 


.speed cargo trip would be put 


on the Boston-Washington sec- 
tion, possibly to be extended 
later to Charlotte, 
load would be split between the 
regular planes. 

Representatives of the com- 
pany said that these schedules 
will be much faster than would 
be possible with present-day 
equipment. They said that both 
Miami and New Orleans seemed 
well pleased with the prospect 
of the service. They stated that 
another line on the East Coast, 
to compete with the one exist- 
ing line, is desirable under the 
law. American Airlines fol- 
lows the coast only as far South 
as Washington, where it turns 
inland on its route to Cali- 
fornia. 


PAA Calls On Fijis 
Starts African Service 
Doubles Far East Runs 


The Fiji Islands, with $20,- 
000,000 annual business in cane 
and copra, a strategic position 
in the South Pacific amid the 
Far East rumpus, and just 
1500 miles from the Japanese 
Caroline Islands, got their first 
service Oct. 30 with a new Pan 
American Airway stop on the 
route to New Zealand. 

The Fiji Islands recently lost 
all contact with the outside 
world because shipping com- 
panies had removed boats for 


where the| 


| instead of every other week as 


| service from Miami to Leopold- 
| e 
ville, 





North Atlantic from New 
Foundland) 

Postmaster General Frank C, 
Walker started mail service on 
the new PAA African route 
November 29. Not least pleased 
were the stamp and cover col- 


lectors. 


Two Airline Accidents 
End 6-mo. Safety Run 


Washington (AVIATION Bu- 
reau)—Two airline accidents on 
October 30, killing a total of 34 
persons, ended the new no-fatal- 
ity record of exactly six months 
and three days, following the 
Jonesboro, Georgia, accident, in 
which eight persons were killed, 
and Capt. Eddie Rickenbacker 
was injured. 

One of the October 30 acci- 


| dents was a Northwest Airlines 
| DC-3, at Fargo, N. D. The ship 
|apparently was making an in- 
| strument approach to a landing 


when it contacted the ground 
about three miles from the field, 
bounded across a ravine, and 


| burned, killing 14 persons. 


war business; only the Matson | 
Line stop, once a month, re-| 
mains. So the clippers come in| 
handy. For Pan American, the| 
new service sets up two addi-| 
tional fuel stops; one alternate | 
at Palmyra Island, and one at/| 
Suva, capital of Fiji, which add | 
more than 30 percent payload. 
This is important, with the| 
Mediterranean Suez route | 
closed; more Europe-bound | 
goods, mail, passengers will be| 
flown to the U. S. and across| 
the Atlantic. 

To strengthen its links to the| 
far East, PAA has moved the| 
S-42B, 4-engined Sikorsky Ber- | 
muda Clipper to Manila, whence | 
it will run twice a week to 
Hong Kong. The regular Pacific 
Clippers thus can go. on 
through to Singapore each week 


before. 
PAA _ started, 
preparations, its 


after vast 
11,898-mile 


3elgian Congo, to Khar- 
toum, Egyptian Sudan. (See 
AVIATION, Nov. 41, page 126). 
Company says this is its big- 
gest job to date. The develop- 
ment is in three phases: Clip-| 
per transport service to Leo- 
poldville; overland transport 
route from Leopoldville to 
Khartoum; ferry service for 
U. S.-built military planes to 
Britain, China, Russia. (Some 
ferried planes go also by way | 
of Guam, Midway, Wake Is-| 
lands; some by way of Alaska| 
to Siberia; and most over the| 





The other was American Air- 
lines, DC-3, which struck an 
open field 14 miles west of St. 
Thomas, Ontario, on the Buffalo- 
Detroit Route, and burned, kill- 
ing 20 persons. 

There will be no official in- 
formation on the cause of the 
accidents until the Civil Aero- 
nautics Board, which started 
investigations immediately, is- 
sues its reports some weeks 
hence. Pilot Clarence Bates, 
only survivor of the Northwest 
accident, is reported saying that 
the plane vibrated and the con- 
trols stiffened as he made his 
landing approach. He had 
picked up what he said seemed 
a small amount of ice. 

Survival of the pilot in a ma- 
jor accident is an important 
stroke of good fortune, on 
other than his own account. In- 
vestigations of major accidents 


| do not often have the advantage 


of an expert eye witness report. 

There were 10 fatal airline 
accidents in 1936; six in 1937; 
eight in 1938; three in 1939; 
three in 1940; and thus far five 
in 1941—St. Louis-TWA, Jones- 
boro-EAL, Vero Beach-EAL, 
and the two under discussion. 

The longest no-fatality period 
was March 26, 1939 (Braniff at 
Oklahoma City) to November 4, 
1940 (Penn-Central at Lovetts- 
ville) — just over 19 months. 
This was a domestic record, 


| however, as Pan American Air- 


ways had a fatal accident im 
Brazil on August 31, 1940, kill- 
ing 25 persons, including the 
crew of four. 
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The October 80, 1941 acci- 
dents of Northwestern and 
American did not seem to stir 
up any moves to re-organize the 
Civil Aeronautics Authority, as 
other accidents did. 


Studies Mail Pay 


Washington (AVIATION Bu- 
reau)—The Brookings Institu- 
tion, endowed research group 
which often publishes analyses 
on public problems, has upset 
the Civil Aeronautics Board 
mildly with a statement, in a 
comprehensive report on “Air 
Mail Payment and the Govern- 
ment,” that profits on some air- 
lines have increased so much 
that the Board must now con- 
sider whether to take its first 
step toward regulation of 
passenger and cargo fares. 
This it is empowered by law 
to do when it sees fit. 

The Board itself appears to 
be making no separate study of 
this matter, except as broad 
questions of policy develop in 
individual rate cases. 


TRANSPORT DOINGS 





Pan American makes a gross 
profit of $806,200 in the sale of 
three Boeing clipper ships to the 
British, for $1,035,400 each, ac- 
cording to a CAA examiner's re- 
port 


Transcontinental’s new salary 
scale gives hostesses $115 per 
month to start, increasing to $135 
at the end of the first year of 
service. Periodical increases are 
granted with increased seniority. 
The new scale is in line with re- 
cent increases granted other TWA 
personnel, 


Eastern adds Atlantic City as a 
passenger and mail stop on its 


route between Philadelphia and 
Baltimore. Company is_hiring 
pilots at the rate of 10 per month 
and in the event that Douglas 
DC-% Silverliners now on order 


are delivered in 1942, one hundred 
more pilots will have been added. 
Service between New York and 
Brownsville, and between New 
York and San Antonio, will be one 
continuous route, consolidating 
routes Nos. 6, 20, and 42, 


Chicago and Southern’s steward- 
esses give matrimony as the rea- 
son for leaving their jobs in 99 
percent of the cases. Each of 
nine flight ——— will be given 
a Gruen watch by R. L. Simpson, 


Pres., of the New Orleans Asso- 
ciation. The pilots to receive 
watches have flown more than a 
million airline miles. 


Penn-Central recently carried its 
900,000th passenger. O. C. Dur- 
ham, noted botanist, completes a 
3,000 mile aerial study of the dis- 
tribuiion of hay fever pollen for 
the company, 


Transcontinental, Mid-Continent, 
Braniff and Chicago & Southern 
Will serve as guest lecturers at 
Stevens College course designed 
to farnillarize young women with 
commercial airline operations and 
to point the way to the careers in 
the industry. 


Air Express reached an all-time 
beak in August with 1,842,858 
bounds carried. The average haul 
4 air express has decreased in 
a pa st two years from a high 

605 miles in 1937 to 554 miles 


in 1940 and 
continues, the downward trend 
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CURTIS AIR HOISTS 





Awe problem — Insistent pressure for incre.sed output in 
the face of a shortage of skilled labor. The solution — 
Install a CURTIS One-man Air-Power Hoist and release some 
men for other jobs and at the same time make the lifting job 
faster and easier; also more efficient by reducing man fatigue. 


Illustrated above is a large automobile manufacturing plant 
that uses CURTIS Air Hoists to lift and place motors on test- 
ing blocks. This continuous heavy duty sob is now a fast, easy, 
one-man operation. 


CURTIS All Steel Air Hoists are smooth in action, speedy, 
and efficient. They provide extreme accuracy of control A will 
handle the most Ielicase hoisting operations. Any workman can 
operate them—the hoist does afi the work by air power. Dead 
weight is extremely low, allowing light supports as well as 
easier moving of trolley mounted loaded hoists. Available in 
pendant, bracketed and rope compounded types. Cannot be 
damaged by overloading and are unharmed by steam, fume or 
dust-laden atmospheres. 


For complete information as to how you can step up produc- 
tion and lower costs in your plant, send for free booklet ‘‘How 
Air is Being Used in 
Your Industry’’— 





mail coupon today. Curtis Mawnuracturine Comp 
1957 Kienlen Avenue, St. Louie, Bilesact 


Please send me 

Pleas your f "I i 

° Being Used in Your inte ae polled 
etails concerning Curtis Air Hoists 
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A'S FABRICATED WITH BOOTS SELF-LOCKING NUTS 


LIMA BRDER 


80,000 POUNDS LIGHTER— 
THANKS TO A “MAGIC” NUT 


A single fleet of planes, being built for the 
United States Government by Consolidated, 
will carry 80,000 pounds* less dead weight, 
solely through the use of Boots Self-Locking 
Aircraft Nuts. As one result, they can lift that 
much more fire-power, armament or fuel. 


Boots Nuts are of sheet metal construction— 
have all the required tensile strength of old- 


Re uate NUT 


NEW CANAAN, 


fashioned nuts. They “outlast the plane,” and 
can be reused as often as required in the air- 
plane’s maintenance. 

The only one-piece, all-metal, self-locking nut to 
pass the rigid tests of the Army, Navy and Civil 


Aeronautics Authority. 


*Consolidated’s chief engineer figures a weight saving of 
40 to 80 lbs. per B-24 due to use of Boots vs. nuts used 
in the past. 


CORPORATION. 


CONNECTICUT 
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AVIATION FINANCE 





Control of Culver Aircraft Corp. 
has been acquired by Walter H. 
Beech and Charles G. Yankey, 
president and vice president, re- 
spectively, of Beech Aircraft 
Corp. The new controlling in- 
terests have taken over man- 
agement of the Culver plant 
which is working on approxi- 
mately $1,000,000 in government 
orders and several hundred thou- 
sand dollars of commercial or- 
ders. 


Aviation financing: New York 
and Philadelphia bankers plan 
to offer to the public 20,000 
shares of Class A stock of All 
American Aviation, Inc. at $4 a 
share. The offering does not 
constitute new financing on the 
part of All American Aviation. 
Riter & Co. of New York re- 
cently sold 140,000 shares of 
Jacobs Aircraft Engine Co. at 
$5.25 a share. This stock was 
sold for the accounts of certain 
stockholders. Other financing in- 
cluded an offering of 150,000 
shares of capital stock of Adel 
Precision Products Corp. by De- 
troit and Los Angeles bankers. 
The stock was priced at $3 a 
share. 


Seaboard Airways, Inc., form- 
erly owned by the receivers 
of Seaboard Airline Railway, 
will be financed by the banking 
frm of Ladenburg Thalmann & 
Co. according to a recent court 
authorization. Under the agree- 
ment, the bankers will finance 
the airways’ application before 
the CAB for permission to start 
operations. 


Kellett Autogiro Corp. has re- 
paid a $175,000 loan obtained 
from the Reconstruction Finance 
Corporation in October, 1940. 
Kellett has a backlog of un- 
filled orders in excess of $4,- 
000,000 in subcontracting work 
for prime airplane manufactur- 
ers. 


Northrop Aircraft has nego- 
tiated a credit in the amount 
of $3,500,000 with the Chase 








offset the opposing factors. 


first ten years of its existence. 


tinue to rise. 
earnings continue spotty. 


year. 





By Raymond Hoadley 


Aircraft companies, it might be noted, have stepped up their 
dividend payments this fall in a number of cases—usually a 
trustworthy indication of increased earning power. 
defense boom has not proved as profitless for aviation as Wall 
Street has feared it would be and, incidentally, as it has proved 
to be for a growing number of other industries. 
of fact, 1941 earnings of the majority of companies, both large 
and small, will be at record levels despite higher costs, taxes and 
declining profit margins in the later months of the year. 
volume, efficient management and mechanization have more than 
One large company is delivering 
the same dollar volume in airplanes each month it did in the 


will ship that same volume every ten days! 
the use of a powered mechanized assembly line, has passed its 
employment peak although incoming orders and_deliveries con- 
The airlines, like the manufacturing companies, 
have experienced a record breaking business this year but their 
Some of the larger transport units 
are reporting larger profits for the fall months than they did last 
Most of the smaller airlines, on the,other hand, are 
running slightly behind and the over-all picture for 1941 is 
one of higher revenues but lower profits. 





So far the 


As a matter 


Big 


Six months hence this concern 
Another, through 








bank and Manufacturers Trust 
Co. of New York. This credit 
is to provide any needed financ- 
ing of inventory that may be 
necessary. 


T.W.A. and the New Haven rail- 
road have established a new 
airline corporation in which 
T.W.A. will have 55 percent con- 
trol. The new company is ex- 
pected to apply to the CAB for 
permission to operate a compre- 
hensive network covering many 
New England cities. 


Curtiss-Wright Corp. leads the 
aircraft concerns with defense 
orders outside the aviation field. 
One of the Wright engines is 
standard eqripment on armored 
tanks and with the Administra- 
tion planni g to nearly triple 
the present tank program Cur- 
tiss-Wright will be called upon 
to power a large number of 
these juggernauts. Continental 
Motors also is a big supplier of 
tank engines under license from 
Curtiss-Wright. 


United Aircraft Corp. has set up 
a special reserve account of $4,- 
000,000 out of its nine months’ 
operations to provide for the 
transformation from defense 
production to a peace-time econ- 
omy. The company also has 





charged off around $11,000,000 
for three buildings which were 
erected in 1939 to handle Brit- 
ish and French contracts. The 
cost of these buildings is amor- 
tized as deliveries on these for- 
eign orders are made and the 
company has another $5,000,000 
for completely charging off these 
buildings during the life of the 
foreign contracts. 


American Airlines took ten years 
to carry its first million passen- 
gers but in this year alone the 
company will haul its fourth 
million. This big traffic gain is 
being absorbed with less air- 
planes than the airline had ir 
operation a year ago. 


Republic Aviation shipped more 
combat planes in October than 
it did in the first six months of 
1941, when deliveries totaled $2,- 
892,000. The company’s new 
$6,000,000 Long Island factory 
is now in operation. 


Douglas Aircraft has just paid a 
$5 per share dividend to its 
stockholders, the same amount 
the company declared a year 
ago. Although earnings this 
year are running well ahead of 
the previous year, the un- 
changed dividend rate reflects 
the management’s decision to 











- 
Current Earnings Reports 
Net Profits Profits per share Sales : 
Company Period 1941 1940 1941 1940 1941 1940 
Aero Supply. ........00065 9 mos. Sept. 30 $504, 866 $312,468 $1.19 $0.72 $5,442,467 $2,557,212 
American Airiines......... 9 mos. Sept. 30 2,106,234 1,556,849 3.38 4.230 19,393,768 15,152,162 
. AC ey rae 9 mos. Sept. 30 6,350,930 4,125,231 2.72 See Sa aten Galen! Oth wes oe ae 
Consolidated Aircraft. ..... 8 mos. Aug. 31 3,611,015 .....:.... 5.57 a, * er aa 
Continental Motors........ 9 mos. July 31 2/236, 164 389, 138 0.75 REN cn ae 
vagias Aircraft........... 9mos. Aug. 31 10,733,046 7 (288,335 17.89 12.15 85,093,710 45,430,275 
Fairchild Ltd........---.. 12 mos. June 30 39,429 11,444 0.31 OOD eum sob eer ha ck en: 
arthrop b fea MERE. 12 mos. July 31 15 RIB re Paste CO oa one 
Rauare D. Go... see. e se. 9 mos. Sept. 30 2,255,876  _1, 263,002 5.17 RS) Ta kr eR 
yaited Airoraft............ 9 mos. Sept. 30 10,771,732 10,461,127 4.05 3.93 203,435.155  79.023.797 
| Beas, 6 mos. June 150,925 18,687 0.33 Se rergas eee ee rh 
L — Net ‘Loss 
a 
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follow a conservative dividend 
policy in view of the heavy work- 
ing cash requirements of a rap- 
idly expanding production pro- 
gram. 


Consolidated Aircraft is deliver- 
ing each month approximately 
the same dollar value of air- 
planes as it did in the first ten 
years of the company’s exist- 
ence. Major R. H. Fleet, presi- 
dent, believes that output will 
be expanded to the point where 
by next summer Consolidated 
will have as large a volume in 
a ten-day period as it had in 
its first decade. 


Vultee Aircraft is not expected 
to declare dividends this year 
due to the management’s desire 
to conserve cash resources at 
this time. For the nine months 
ended with August, deliveries 
amounted to about $18,000,000, 
as against $5,600,000 in all of 
last year. Another $18,000,000 
in deliveries were expected to 
be made in the three months 
ended with November of this 
year. 


Cessna Aircraft will report rec- 
ord earnings for the year ended 
September 30, 1941, according 
to well informed Wall Street 
quarters. Shipments in the final 
quarter are said to have totaled 
around $8,000,000, compared 
with only $431,000 in the en- 
tire previous fiscal year. 


North American Aviation's 1941 
purchases of outside labor and 
materials will amount to around 
$100,000,000, compared with 
$45,000,000 in 1940. Some 30 
percent of current output is 
farmed out. 


Here and There . . . Beech Air- 
craft deliveries in the 1941 fiscal 
year were 430 percent ahead of 
the previous year .. . Cessna is 
negotiating for the biggest or- 
der the company has ever re- 
ceived . . . Northrop’s. annuaf 
production is between $25,000,- 
000 and $30,000,000 . . . Defense 
officials are talking of raising 
the goal of 500 four-engine 
bombers a month . . . United 
Air Lines reports its express 
business 60 percent higher that 
last year ... Charles A. Miller, 
assistant traffic manager of Pan 
American Airways has been 
elected president of Airlines 
Terminal, Inc. . . . Boeing ad- 
ded 10,000 employees in less than 
ten weeks recently, bringing the 
total force to more than 21,000 
. » . Payrolls in California air- 
craft and shipyard plants are 
expected to expand by 65,000 in 








the next six months. 
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Material Shortages 


The sudden acute shortage 
in copper has taken the de- 
fense metal spotlight away 
from both aluminum and 
magnesium, temporarily at 
least. Fortunately, however, 
the aircraft industry will not 
be one of the many industries 
whose supplies of the red 


metal will be severely re- 


stricted or embargoed en- 
tirely after the first of the 
year. Therefore the main 
metal worries of the aircraft 
industry revolves around the 
amount of aluminum the 
United States and Great 
Britain will ship to Stalin, 
as well as the accelerating 
demands of the English for 
our magnesium. 

Russia has asked England 
for a great amount of alu- 
minum (we aren’t allowed to 
give figures here) and Prime 
Minister Churchill has de- 
cided to give them all the 
metal they requested, accord- 
ing to defense officials. As 
England’s supply of the white 
metal comes largely from 
Canada, the latter may have 
to shut down again on her 
exports to this country. Our 
Canadian aluminum imports 
have risen from zero in Au- 
gust to 4,000,000 pounds per 
month this past fall. Jesse 
Jones, Federal Loan. Coordi- 
nator, had hoped to buy 200,- 
000,000 pounds from our 


neighbor to the north in the 
next two years or so. 

And in the case of mag- 
nesium, the increasing tempo 
of British air raids over Ger- 
many may readily call for 
larger supplies of American 
magnesium for bombs. An 
offset may be the fact that 
some British magnesium 
plants, damaged in last win- 
ter’s blitz over the embattled 
isles, are understood to be 
back in production. Mean- 
while, there were broad 
smiles in OPM early in No- 
vember, when the word came 
through that Dow Chemical 
had started production in its 
latest new magnesium plant 
down in Texas. 

As regards the domestic 
production picture in alumi- 
num, 58,725,000 pounds were 
produced in October; 2,500,- 
000 pounds by Reynolds Met- 
als Company and the balance 
by the Aluminum Company 
of America. Three months 
ago total output hovered 
around the 50,000,000 mark. 
Ninety-five percent of the 
aluminum scrap collected in 
the pots and pans campaign 
last July was either in the 
hands of the smelters or in 
transit to them. The appeal 
to aluminum manufacturers 
for scrap also has caused 
monthly collections of this 
scrap material to jump from 


.900,000 pounds to 1,500,000 


pounds, according to OPM 


authorities. “oncequeutly, the 
scrap alumirum situation has 
improved materially in the 
last twe months. 

Thus it is that the supply 
of aluminum is adequate cur- 
rently for all aircraft needs 
and there is enough magne- 
sium for the most essential 
aviation needs for that light- 
est of all metals. But in the 
field of manufactured parts 
there are continuing “short- 
age” difficiilties. A year ago 
there was much talk about 
the aircraft engine bottle- 
neck, Engine production in 
November is estimated by 
military experts to have to- 
taled between 4,500,000 and 
5,000,000 horsepower. In fact, 
their output has outdistanced 
that of airframes and a new 
shortage in propellers has 
developed. 

Here again there is every 
prospect of relief by spring. 
General Motors Corporation’s 
Dayton propeller plant will 
be in full output by March 
and the Williamsport, Pa., 
plant of Aviation Corpora- 
tion will come into produc- 
tion about the same time. 
The latter concern’s new To- 
ledo factory will be ready in 
about six months while Nash- 
Kelvinator will be turning 
out propellers in good num- 
bers in the spring. The new 
Curtiss propeller plant at 
Beaver, Pa. also will start 
operation in the near future. 


| Jacobs At Pottstown 











Industry Backlog 


Defense orders of the air- 
craft manufacturers have 
passed the eight billion mark 
for the first time and now 
total approximately $8,343,- 
000,000, up $400,000,000 in 
the past month despite rec- 
ord high deliveries. They are 
more than double the un- 
filled aircraft orders of a 
year ago and are sixteen 
times larger than they were 
three months after war was 
declared. At the same time 
the plant expansion program 
continues apace with the gov- 
ernment allocating more than 
$60,000,000 for additional 
plant and equipment in the 
past month. 

Military aircraft produc- 
tion has hit the half-way 
mark towards President 
Roosevelt’s original goal of 
50,000 planes a year. Out- 
put is now less than 10 per- 
cent below the production 
schedules set up a year ago 
and defense authorities ex- 
pect the program will be up 
to schedule by the year-end. 


Aircraft deliveries now 
amount to better than 2,000 
planes a month. By the mid- 
dle of 1942 they will acceler- 
ate to around 3,000 a month. 
The automobile industry will 
become an important factor 
in aircraft production for the 
first time early next year. 
The Buick division of Gen- 
eral Motors Corp. is already 
in the initial production 
stages on its Pratt & Whit- 
ney engine order. Ford Mo- 
tor Co. and Packard Motor 
Co. are turning out from 
three to six aircraft engines 
a month. Ford expects to 
step this up to forty a month 
by next summer and plans to 
have seventy-five big Con- 
solidated bombers rolling off 
the assembly lines every thir- 
ty days by next fall. Stude- 
baker schedules call for more 
than 500 engines a month by 
late spring: and Nash-Kelvi- 
nator Corp. expects to be in 
mass production at about the 
same time. Fisher Body Co. 
is shipping bomber plane sec- 
tions to North American 
Aviation. Meanwhile the air- 


craft industry itself has in- 
creased its output at a faster 
clip than has any other coun- 
try at any time. 

The following table gives 
the latest approximate back- 
logs of the defense aircraft 
producers: 


Aviation Corp. .. $26,000,000 
a ee 85,000,000 
aaa 140,000,000 
SD Soca ns ws 9 650° 622,000,000 
BONE Sct sciue 92,000,000 
REE: Sco Ue wieie'wae 27,000,000 
Consolidated ..... 725,000,000 
Continental Motors 26,000,000 
Curtiss-Wright . 995,000,000 
Douglas ........ 670,000,000 
PRION . ccccces 26,000,000 
a eee 736,000,000 
General Motors .. 720,000,000 
Grumman ....... 67,000,000 
ee 20,000,000 
Lockheed ....... 625,000,000 
DEE. cucee ss 630,000,000 
ee 45,000,000 
North American.. 374,000,000 
INOFEMTOR 0 ccc ee 75,000,000 
3, ee 200,000,000 
Republic ........ 130,000,000 
MOE: Noe c's 6 co's 0% 14,000,000 
Studebaker ..... 100,000,000 
United Aircraft .. 445,000,000 
24 00 ee 178,000,000 
all others 

(vendors) ..... 550,000,000 





$8,343,000,000 








Jacobs Aircraft Engine Co, 
has broken ground fer a new 
plant in Pottstown, Pa., which 
is estimaied to cost $13,000,900, 
Structure wili be new “black- 
out type”, with no windows. 

For past decade Jacobs has 
been a leading engine manufac- 
turer in the 200-400 hp. range, 
and planes powered by Jacobs 
motors are in more than 26 coun- 
tries throughout world. 

Company, which was started 
at beginning of the depression 
—remember ?—rapidly grew to 
be one of largest of engine pro- 
ducers; is now to go into pro- 
duction on Pratt & Whitney en- 
gines. For this the new plant, 
now building, is necessary. More 
than 3000 men are to be en- 
ployed at the Pottstown factory. 


Steadily mounting engine produc- 
tion of United Aircraft Corp. 
in its East Hartford plant was 
reflected in announcement that 
contracts have been awarded to 
Turner Construction Co. for two 
additional test buildings. Struc- 
tures will measure 80x95 ft. 
each, house four 16-ft. produc- 
tion test cells. Work is now un- 
der way on two similar build- 
ings, 122x70 ft. and 203.6x41 ft. 
respectively. Two others were 
completed last year—all de- 
signed by Albert Kahn, Inc. 


Conveyor-belt assembly is rap- 
idly invading the aircraft plants. 
Latest example is at Martin, 
where a conveyor is credited 
with halving man-hours on cer- 
tain small sub-assemblies. The 
belt is used simultaneously for 
production of a number of as- 
semblies involving drilling and 
riveting operations. An assem- 
blyman at the head of the line 
loads the jigs, puts them on the 
belt. A drill-pressman picks 
them up, drills certain holes, and 
replaces them on the belt. 


Substitution of wood for alumi- 
num in both trainer and combat 
planes is being pushed, Congress 
was told by Army, Navy, and 
OPM officials, who urged in- 
creased appropriations for Agr'- 
culture Department’s Forest 
Products Laboratory. The lab- 
oratory is engaged in develop- 
ing wooden aeronrutical mate- 
rials. 


With a backlog of $3,000,000 in 
trainer plane engine orders, and 
a net profit for the third quarter 
of the year of $57,554.35, Earl 


Herring, vice president and gen- | 


eral manager, has announced re 
ceipt of a substantial order for 
Kinner engines from the Dutch 
East Indies. This is the first 
order for Kinner engines from 
this territory. The engines will 
be mounted in Ryan planes. 
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A NONSTOP RECORD of 1,700 miles for light planes was 
established by Mrs. Evelyn Burleson of Albany, Ore., when 
she flew her Taylorcraft, “Miss Liberty” from British Van- 


couver to Mexico in 16!% hours. 


gasoline. 


Wright Brothers Lecture 


Prof. Richard V. Southwell of 
Oxford University, England, will 
deliver the annual Wright 
Brothers Lecture for 1941 be- 
fore the Institute of Aeronau- 
tical Sciences in New York on 
December 17. The subject of 
his lecture will be “New Path- 
ways in Aeronautical Theory”, 
which will be presented at Col- 
umbia University, the thirty- 
eighth anniversary of the first 
airplane flights made by the 
Wright Brothers at Kitty Hawk, 
N.C. The Wright Brothers Lec- 
“ture has been presented by the 
Institute of the Aeronautical 
Sciences on December 17 each 
year since 1937. 


Cessna Will Build 
“Car of the Air’’ 


Cessna Aircraft Company an- 
nounces it will produce after 
the war a “family car of the 
air,” which will not resemble 
in appearance any airplane ever 
built; whose safety features will 
be far in advance of any “fool 
proof” planes yet produced; and 
the cost will be in the same price 
range as present day automo- 
biles. 

Operating cost of the plane, 
according to the announcement 
by Dwane Wallace, president of 
the Company, will be much less 
than that of cars in today’s 
“low-price class.” 


Biggest Show On Earth 


Plans for the annual Miami 
All-American Air Mareuvers 
got off to the earliest start in 
14 years, with indications point- 
ing to a bang-up 1942. Directors 
of the annual Miami “‘Aerolym- 
pics” forecast not only the big- 
gest aerial show of all time but 
anticipate a large gathering of 
America’s aviation fraternity in 
Miami during the three days 
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She carried 390 Ib. of extra 


of the meet scheduled for Jan- 
uary 9, 10, and 11. 

As the world’s oldest annual 
air show, it offers a program in- 
cluding stunt aerialists, preci- 
sion flying teams, air comedy 
acts, parachutists and a racing 
program that. gives stock own- 
ers a chance to participate in 
America’s No. 1 air show. 


Mir. Philip J. Roosevelt 


Major Philip J. Roosevelt, 
who was Military Editor of 
AVIATION in 1916 and 1917, was 
drowned on November 8th near 
his home at Oyster Bay, Long 
Island. He left AVIATION to en- 
ter the Army Air Service in 
1917 and was attached to the 
pursuit wing of the First Avia- 
tion Group in France. He served 
a year and a half overseas and 
won the French Croix de 
Guerre. When he died he was a 
member of the firm Rocsevelt 
& Son, investment bankers, and 
a director of many corporations. 
He was an owner of several 
yachts, Commodore of the Sea- 
wanhaka - Corinthian Yacht 
Club, and President of the 
North American Yacht Racing 
Union. 


CALLING NAMES 


William A. Bohannon, tow-sign 
advertising service, has bought 
the wingless autogiro that first 
flew air mail on schedule between 
a Camden Airport (later, Phiia- 
delphia Municipal Airport) and 
the rooftop of Philadelphia Post 
Office for Eastern Air Lines. 


Capt. H. H. Holloway, TWA Strat- 
oliner pilot on the Los Angeles- 
Albuquerque Div., recently sighted 
30 craters between Chevalon and 
Wild Cat Canyons. Edsel Ford and 
TWA are investigating to see if 
caverns underlie the area. 


Wally Smith is made district man- 
ager at Honolulu for TWA. 





R. G. Lochiel, treasurer and comp- 
troller of Penn-Central, is elected 
first v.p. of the National Asso- 
ciation of Cost Accountants. 


James H. Baldridge of Pittsburgh 


‘| Zt. Bob Kinhead, 


is named personnel director of 
Penn-Central. ’ 


Orville Wright, now 70, who, at 
10:35 am Dece-1ber 17, 1903, made 
the first power flight, walks about 
Washington unrecognized even by 
the big men in aviation, 


co seed = 

who about a 
year ago left United Air Lines to 
join the information staff of the 
Air Force, Washington, is now on 
leave as assistant to James Mur- 
ray, Boeing representative in the 
Capital these many years. 


Capt. Frank Miller, formerly of 
the public relations section of 
the Air Force, has been trans- 
ferred to Wright Field. 


Reynolds Metals Co. is donating 
a training plane to Richmond- 
Hopewell-Petersburg regional fly- 
ing corps unit, approved as part 
of the Virginia Protective Force. 


O. W. Tupper is appointed admin- 
istrative assistant on the staff of 
P. G. Johnson, president of Roe- 
ing, rejoining the company after 
an absence of 12 years. 


Charles A. Miller, asst. gen. traffic 
mgr. of Pan American, is elected 
president of Airlines Terminal, 
New York. 


Maurice Roddy, aviation editor of 

the Chicago Times Syndicate, and 

v.p. of AWA, is named chairman 

of the National Committee on Avi- 

a of the National Exchange 
lub. 


Col. David N. W. Grant, Chief, 
Medical Division, Air Corps, is the 
first officer to be named to the 
newly created post of Air Sur- 
geon. He will be a member of the 
staff of Maj. Gen. H. H. Arnold 
and will head a medical service to 
coordinate the medical activities 
of the Army Air Forces. He re- 
tains his post as Chief of the 
Medical Division, Air Corps. 


Lt. Col. James B. Newman, Jr. is 
assigned to the Army Air Forces 
for service on the Air Staff in 
Washington. He has been district 
engineer at Wright Field and will 
act in an advisory capacity on 
engineering matters on the staff 
of Maj. Gen. H. H. Arnold. 


Madam Frances Perkins visited 
the Boeing plant,—got first-hand 
information by crawling into jigs. 


Asst. Secretary of Navy for Air 
Artemus LL. Gates and Rear Ad- 

A. ZG. Lyster of British 
Royal Navy toured North Ameri- 
can Aviation plant. Col. Oscar 
Moscoco of Bolivian Air Force 
also toured the plant. 


Granville M. Greene is appointed 
asst. supervisor of fleet service 
for American Airlines. Bedmond 
J. Lyons is made assistant to the 
supervisor of fleet service. 


Lyman G. Hill becomes western 
manager of Technical Ply-Woods 
and Allan P. Crawfurd advertis- 
ing manager. 


H. F. Robertson takes over Hart- 
ford office of Jessop Steel Co. as 
district manager. 


Prank A. Burnett is promoted to 
Indianapolis office of Ampco 
Metal, and EB. A. Svoboda, for- 
merly at Indianapolis, replaces 
J. A. Morrison at Cleveland. 


Gregory Daymond and Cheslev 
Peterson are first members of 
American Eagle Squadron to re- 
ceive Distinguished Flying Cross. 


BE. N. Wh'‘tney, former chief dis- 
patcher of Western Air Lines is 
made assistant to v.p. of opera- 
tions, C. MW. James. Ric 

Dick, asst. gen. traffic mer., is 
named gen. traffic manager under 
Thomas Wolfe, v.p.-traffic. 


John BR. West, president of West- 
Marquis, is elected president of 
gs my California Chapter of 


E. D. Starkweather becomes per- 





sonnel director of Inglewood plant 


of North American Aviation, with 
A. W. Hale as his assistant. 


L. T. Cohn, J. K. Northrop, G. H. 
Irving, M. W. B. P. 

fueled sce tanteeeae Gans omen at 
oO are reelec rectors 0 
Northrop Aircraft. &T. C. Coleman 
and @. Sterling, Jr. are newly 
elected to the directorate. 


O. B. Whitaker is promoted to ma- 
rine sales manager ng Be i Gy- 
roscope Co.; Stanley ell to ex- 
port sales manager; F. B. Vose 
to aeronautical sales manager; 
Ez. F. to manager of Fed- 
eral department; Paul Pitsgerald 
to asst. manager of Federal de- 
partment. 


BR. W. Jr. heads new Boeing 
industrial engineering department. 


Cecil Ze; , Eastern Air Lines 
assistant chief flight-steward 
marked his 6,000th hour and 
1,000,000th mile in the air. 


Mrs. Evelyn Burleson of Albany, 
Ore., flies non-stop from § Van- 
couver, B. C. to Tiajuana, Mexico, 
in 16% hrs. in a 1940 Taylorcraft 
with 65 hp. Lycoming engine. 


John A, service engineer 
for Pan American, is temporarily 
assigned as operations manager 
of new Pan American Air Ferry 
Service. 


Merle J. Oelke, chief staff pho- 
tographer for American Airlines, 
is named publicity director of the 
line’s southeastern division. 


Mahlon @ is appointed man- 
ager of the Rochester office of the 
oo Distribution Division of 


Frank Wallace resigns as manager 
of the Aircraft Parts Division of 
Harvey Machine Co., L. A. 


V. A. Leach, president of Leach 
Relay Co., L. A., was fatally in- 
jured in an automobile accident. 


Harlan A. Messner is appointed 
sales engineer by Ohio Crank- 
shaft Co. and heads the West 
Coast office for sales and service 
of Tocco induction equipment. 


Prof. George J. Higgins is pro- 
moted to professor and director of 
the Department of Aeronautical 
Engineering of the University of 
Detroit. 


Bruce BR. Prentice is promoted to 
engineer, aeronautics equipment 
division of General Electric, and 


Eenneth KE. nm to assistant 
engineer. 
Cc. F. Bulotti Machinery Co. is 


named exclusive agent for Kent- 
Owens Milling Machines in the 
San Francisco territory. 


Pred C. Wood is appointed mana- 
ger of the air conditioning depart- 
ment of York Ice Machinery Corp. 


Earl C. Maund is placed in the 
Chicago office of Manning, Max- 
well & Moore, in a sales and 
engineering capacity. 


Carter Glass IEE enlists in the Air 
Corps as aviation cadet. 


Harold M. Lochrane joins Kaydon 
Engineering Corp., in charge of 
methods and standards. 


Cc. VY. Neff, service manager of 


returns from England where he 
made extensive studies of air- 
craft bullet-sealing fuel tanks. 


Harlan EH. Newell is elected 
treasurer and a director of Cleve- 
land Automatic Machine Co. 


George J. Haislmaier is appointed 
sales manager of the ontract 


; eames Div. of Young Radiator 
‘0. 


B. V. Clark of Hughes Aircraft 
is appointeed to National Panel of 
Arbitrators of American Arbitra- 
tion Association. 


James H. Baldridge is named per- 
sonnel director of Pennsylvania- 





Central Airlines. 
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Hewitt’s Aircraft Products Div., . 
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Feeder Feeler 


Charging regular airline pas- 
senger rates for its service, 
State Airlines of Charlotte, N. 
C., a charter operator, is pro- 
viding service between desig- 
nated points on a nonscheduled 
basis. Even a 10 percent dis- 
count is given for round-trips 
between designated points. 

Feeling that it has demon- 
strated the need for such serv- 
ice, and that scheduled airlines 
and the public have benefited by 
feeding hitherto untouched 
sources of traffic into the air- 
lines and providing better con- 
nections between the airlines in 
the area, State Airlines is pre- 
senting an application to the 
CAB for certification to oper- 
ate on a scheduled basis as a 
feeder and connecting line. 


Air Defense Reserve 


The West Virginia Board of 
Aeronautics is organizing pi- 
lots, certificated mechanics and 
airport personnel of its state 
into a “West Virginia Air De- 
fense Reserve.” 

Patterned along the lines of 
similar organizations now in 
existence in other states, its 
purpose is to coordinate all pri- 
vate and nonscheduled flying 
activities in the state with the 
national defense program, to 
assist in combating subversive 
activities, to prevent violations 
of CAA and national defense 
regulations and to aid in pro- 
curing applicants for the air 
forces. 

The plan provides a means 
for private and nonscheduled 
commercial pilots to contribute 
to the national defense. On the 
other hand, it offers an oppor- 
_ tunity for private flyers to con- 
tinue flying in the present emer- 
gency and also gives them a 
priority status whereby it will 
be easier to obtain airplane and 
engine. parts. A comprehensive 
training program is contem- 
plated and a temporary or- 
ganization is being set up pend- 
ing the establishment of the 
permanent reserve organiza- 
tion. 


New Kansas City Airport 


The City Council of Kansas 
City has moved to acquire 751 
acres of land at Grandview, 
Mo., 35 minutes south of the 
downtown district, for the pur- 
pose of constructing an auxil- 
iary field t> relieve air traffic 
congestion at the _ existing 
municipal airport. 

Tentative plans call for the 
construction of three 1000-foot 
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One of the 2-passenger Bellancas used by State Airlines pro- 
viding feeder and connecting services between points in the 
Carolinas. 


runways at the start, although 
the master plan of the airport 
provides for 10.000-ft. runways, 
which would require taking up 
options on additional acreage. 

Meanwhile, the $2,000,000 
Fairfax Airport expansion proj- 
ect, adjacent to the new North 
American bomber assembly 
plant, is rapidly nearing com- 
pletion. Part of the new con- 
struction is already in use by 
Army and Navy planes based 
at Fairfax. 


FDR Favors DC 
To Rule Airport 


President Roosevelt has in- 
directly intervened in the squab- 
ble between District of Colum- 
bia authorities and those of Vir- 
ginia, over jurisd ction of the 
new. Washington National Air- 
port. 

In a letter to Rep. Jack Ni- 
chols, D., of Oklahoma, who 
with Senator McCarran, D., Ne- 
vada, has legislation pending to 
give the District final control 
over the airport area, the Presi- 
dent stated that he saw “many 
advantages” in giving the Dis- 
trict such control. Observers be- 
lieve the President’s influence 
will settle the matier in favor 
of the District. 

Uncertainty of jurisdiction is 
causing trouble for the manage- 
ment of the airlines and has 
prevented the serving of liquors 
in the terminal restaurant. 


New Airport for Atlanta 


The new Atlanta-Marietta 
airport, 14 mi. north of Atlanta, 
will soon be ready for use. 
January 1 has been announced 
as the approximate date of com- 
pletion by Georgia Air Service, 
Atlanta concern which has 
leased commercial operations of 
the field. 

Flyers have been confronted 
with the problem of traffic con- 
gestion at Atlanta’s present 
municipal airport, but the new 





Atlanta-Marietta airport will 
provide adequate facilities of 
every type to relieve the con- 
gestion. Repair, overhaul and 
storage facilities will be offered 
by Georgia Air Service, which 
also operates an Air Corps 
Training School at Bennetts 
ville, S. C. Cody Laird and 
Ralph Lockwood are the oper- 
ators of the service. 

The airport occupies a 563 
acre tract and will have three 
runways, 500 ft. wide and 4,500 
ft. long. Present plans call for 
later extension to 6,000 ft. 


University of California won the 
championship trophy at the 1941 
annual Pacific Coast Intercolle- 
giate Air Meet, sponsored joint- 
ly by the Los Angeles Chamber 
of Commerce and the Interstate 
Aircraft & Engineering Corp., 
held on Los Angeles Airport. 
Nov. 8th. Interstate Cadet train- 
ing planes were used by all con- 
testants for events which in- 
cluded paper cutting, bomb drop- 
ping, and spot landing. Four- 
pilot teams were entered by Uni- 
versity of California, University 
of Southern California, Stan- 
ford, and San Jose State College. 
A majority of contestants were 
graduates of the C.P.T.P. 


Prep School for Cadets 


To help meet the urgent de- 
mand for more Army flying 
Cadets, the New York Y.M.C.A 
Schools have announced a ‘pre- 
paratory course for the Army 
Air Corp Flying Cadet educa- 
tional examination to begin at 
the 5 West 68rd Street branch 
November 17. 

The intensive course is de- 
signed to assist young men who 
lack two years of college work 
and must take a st'ff educa- 
tional exam in lieu thereof. Ap- 
vlications to the Army shculd 
be submitted and physical ex- 
aminations undergone if possi- 


ble before enrolling in the 
course. 
The class meets Mondays. 





Wednesdays“and: Fridays from 
6:30 to 9:30 p.m. and. prepares 
for the examination to be held 
in February, *1942. Tuition for 
the course is $30... 


cee 

it Doesn’t Always Pay 

A-member of the Civil Aero- 
nautics Board recently wrote ‘o 
interested persons that the 
Board has to consider costs when 
passing on applications for new 
certificates and extensions of 
lines. He said there is a wide 
misconception that airlines are. 
set up at their own expense and 
their own risk, without cost to 
the government. Air mail com- 
pensation is required to keep 
most airlines in operation, he 
wrote, and prospective benefits 
to the public must be weighed 
against prospective costs to the 
public. 


Purchase of 54 acres of property 
adjacent to Los Angeles Metro- 
politan Airport by the Timms 
Aircraft Corp. will make pos- 
sible a substantial expansion 
program to speed production of 
Ti~m  plastic-plywood trainer 
and aircraft component parts of 
both plastic plywood and metal 
construction, being manu- 
factured under sub-contract for 
other Southern California ajir- 
craft builders. Timm plans 
construction of a private land- 
ing runway and substantial ex- 
tension of present factory 
buildings. 


Air-Rail Hookup 


Transcontinental and Western 
Air is in process of filing an 
application with CAB for a cer- 
tificate to operate an airline be- 
tween New York and Boston 
via New Haven and Worcester, 
Massachusetts. The company an- 
nounces its intention to estab- 
lish a new airline corporation in 
conjunction with the New York, 
New Haven, and Hartford Rail- 
road Company. This proposed 
action has been approved by the 
U. S. District Court at New Ha- 
ven. The new Company to be 
known as “TWA-New England, 
Inc.” will be held by TWA with 
55 percent of the stock, and it 
will be managed by the airline. 
The railroad and TWA plan to 
coordinate their facilities for 
service on combination tickets. 


Minimum wage of 50 cents has 
been established for manufact- 
ure of so-called Class II aircraft 
parts and accessories done on 
government contracts; determ!- 
nation was made under the 
Walsh-Healey Act. 
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OEING’S WICHITA DIVISION, first to complete 2,000 air- 

planes for the U. S. Army and Navy under the national 2p 5 
defense program, is keeping ahead of delivery dates on pri- | — 40 
mary trainers, while contributing to the Seattle production 

of 4-engine Flying Fortresses. Now this midwestern ‘Arsenal 
of Democracy’’ is being extensively enlarged by the construc- 
tion of a new Wichita Plant 2 which will equal the size and 


productive capacity of Boeing’s great Flying Fortress factory 
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Recent Books 


Am Base, by Boone T. Guyton. Pub- 
lished by Whittlesey House, McGraw- 
Hill- Book Co., New York. 295 pages, 
$2.50. 


This is one of the most interesting 
books about Navy flying that we \have 
seen in a long time. The author is now 
test pilot for Vought-Sikorsky. After 
he left Pensacola a few years ago he 
was assigned to the North Island base 
at San Diego, where he spent four 
years when he was not at sea with the 
carriers. Then he went to France where 
he served the first six months of the 
present war testing navy planes. 

In the Navy he flew in a dive 
bomber squadron and his book describes 
the life and activities involved in such 
work. There is a vast amount of in- 
formal, behind-the-scenes Navy talk 
which has not been previously told. 
The book will interest Navy men, as 
well as the thousands of young men to- 
day who hope to*become Navy pilots. 


Macuine SHop—THEORY AND PRACTICE, 
by Albert Wagener and Harlan Arthur. 
Published by D. Van Nostrand Co., New 
York. 306 pages. Paper bound, $1.60. 
Cloth bound, $2.28. 


Written for beginners in machine 
shop work, this book devotes 19 chap- 
ters to all phases of such work. The 
page size is large, giving ample room 
for scores of excellent illustrations. The 
authors are with the Henry Ford Trade 
School and the Ford Apprentice School. 


Amcrart Layout anp Dera DEsiIGn, 
by Newton H. Anderson. Published by 
McGraw-Hill Book Co., New York. 306 


pages, $3. 


The author is an engineer at the 
Douglas Aircraft Co. and has been 
cited as “one of the company’s most 
experienced and highly skilled engi- 
neers.” The book was written for two 
groups of men: those who already un- 
derstand something of aircraft draft- 
ing and who want to prepare them- 
selves for better jobs in layout and 
design work; and for men who are ex- 
perienced in design or manufacture out- 
side airplane work and who want to 
adapt their experience or training to 
aeronautical work. 

The book covers three main subjects 
with which every good aircraft layout 
draftsman must be familiar: descriptive 
geometry, detail design, fitting analy- 
sis. Chapter headings are: require- 
ments for a good layout, descriptive 
geometry for: aircraft layout, airfoils, 
general design considerations, connec- 
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tions, fabrication methods, fundamental 
principles of fitting analysis, strength 
calculations for riveted and _ bolted 
joints, bending and torsional stresses, 
strength of struts and columns, design 
of thin web beams, and an Appendix 
containing useful tables. 

Aircraft plants today are filled with 
young men who have managed to get 
their first job but who are searching 
desperately for ways in which they 
can climb the ladder to a: better job in 
aviation. This practical book will be 
of help to all those eager to learn more 
about layout and detail design. 


Dynamic Merrorotocy. By Bernhard 
Haurwitz. Published by McGraw-Hill 
Book Co. 365 pages, $4.00. 


Much of the progress of meteorology 
in recent years has been due to the 
application of the laws of thermody- 
namics and hydrodynamics to the 
study of the atmosphere and its mo- 
tions. In this book is presented a con- 
cise treatment of the laws that oper- 
ate in the atmosphere. It stresses those 
results of dynamic meteorology which 
are of importance to the practical fore- 
caster. 

Some preliminary training in gen- 
eral meteorology will facilitate study of 
the book and a good mathematical back- 
ground is essential, although the mathe- 
matical technique has been kept as 
simple as possible. Recent advances 
which have led to airmass analysis, 
frontal and isentropic analysis and the 
wave theory of cyclones have been in- 
cluded. 


“We Mave a Mistake,” by Lucien 
Zacharoff. Published by D. Appleton- 
Century, New York, 213 pages, $2. 


This book is about Russia and the 
title is a quotation from Hitler who 
said: “We made a mistake about one 
thing—we did not know how gigantic 
the preparations of this opponent 
against Germany had been.” 

Zacharoff has written a heartening 
book because he reveals the thorough 
preparations Russia has been making 
for a number of years. Her collection 
of airplanes, tanks, mechanized equip- 
ment, warships and submarines, as well 
as the training of civilians for war 
duty make an impressive story. Most 
of us, who expected that Russia would 
be another pushover for Hitler’s 
hoards, have had a constant series of 
surprises. This book tells why the Rus- 
sians have done so well. 

One of the most interesting parts of 
the book deals with guerilla troops, en- 
circlement and how civilians have been 
trained for war work. The book is well 


written, many personal stories are in- 
terestingly told, and hundreds of facts 
and figures back up the author’s con- 
tention that the seeds of Hitler’s defeat 
have already been sown in Russia. It 
is also emphasized that U.S. airplanes 
and other combat equipment are badly 
needed. 

Zacharoff is an associate editor of 
Aircraft Publications and has written 
articles for AvIATION and a number of 
leading newspapers. 


Am Mar PAYMENT AND THE GOVERN- 
MENT. By F. A. Spencer. Published by 
The Brookings Institution. 402 pages, 
$3.00. 


The author of this book, unlike those 
of many similar works, has actively 
participated in the aviation industry 
for some years. He has conducted an 
authoritative analysis of problems in 
that area, so inadequately explored, 
where economic and administrative 
issues are closely intertwined—a field 
whose importance is increasing with 
the addition of more and more regula- 
tory agencies in the federal govern- 
ment. 

He has traced from the beginning 
the issues and problems encountered in 
determining the amounts of remunera- 
tion going to the airlines for carrying 
the mail, analyzing all the decisions of 
the Civil Aeronautics Board and 
predecessor agencies dealing with ad- 
justment of air mail compensation. The 
text also includes a discussion of what 
has been the most vexing problem of 
rate regulation—that of the measuring 
rod for profits, commonly known as 
the rate base. 


A Pumor’s Mereoroitocy. By Charles 
Greham Halpine. Published by D. Van 
Nostrand Company, Inc. 220 pages, 
$2.50. 


Though dealing with a highly tech- 
nical subject, this compact volume 
makes easy reading for the students 
and “just average pilots’ who do not 
need to master professional meteorology. 
The author has sought to reduce to 
simple terms the basic truths and prin- 
ciples of meteorology, without the math- 
matical formulas, complicated dia- 
grams, advanced physics and differen- 
tial equations, to the end that those 
who fly the airways for pleasure and 
business may be better and safer pilots. 

The author is a retired Lieutenant 
Commander of the U.S. Navy, and is 
now a member of the staff of the 
Weems System of Navigation and 
Ground School Instructor at the Uni- 
versity of Maryland. 

(More Books on page 196) 
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FOR A COMPLETE, all-purpose method of making prints—and today 
the demand is for a service more versatile than blue-printing—the Ozalid 
Process offers a full line of sensitized materials and Whiteprint machines 
that combine exposure and dry development in one compact unit. 


By using the Ozalid Process, you get—in a matter of seconds—positive- 
type whiteprints of engineering drawings or anything written, typewritten 
or drawn on reasonably translucent paper . . . prints that are true-to-scale, 
durable, and will not wrinkle or curl. 


With this all-purpose process you get... SUCH STANDARD MATERIALS 
as papers producing black, blue or maroon lines on a white background 
-- . transparent materials including transparent papers, cloth and foils . . . 
SUCH SPECIALTIES as paper laminated on cloth . . . airmail weight paper 
- ++ paper coated on both sides . . . opaque cloth . . . correctors for eradi- 


cating line detail . . . SUCH SERVICE as fast—economical—print making. 


Ozalid whiteprints are made simply by placing the original on apiece 
of Ozalid sensitized material and feeding both into the machine. Exposure 
and dry development are combined in the machine to produce a finished 
print that is dry, ready for immediate use. Ozalid transparent duplicates 
are produced the same simple way. . 


Compare this quick, complete process with the indirect way of making 
blue prints which requires washing—fixing—drying and trimming. Elimin- 
ate unnecessary production tie-ups by installing an Ozalid machine. Write 
for illustrated literature today. 


SPECIFY, 





OZALID PRODUCTS. DIVISION 


GENERAL ANILINE & FILM/CORPORA 


JOHNSON CITY, N.Y 
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NECESSITY BROUGHT 
ABOUT BY WORLD WAR 
NUMBER { 
FURNISHES PROVING GROUND 
for ¥0-OX-ID 


© After World War 
Number 1, NC-OX-ID Rust 
Preventive was used succ>ss- 
fully for treating inside as 
well a> outside of airplane 
engines for Regservation u: 
long time sicrage. After 15 


years these engines were usa- 


ble. 


@® NO-OX-ID “EEE” 
(Triple E) is the resulting 
product of constant research 
keeping pace with changing 


developments in engines. 


@ NO-OX-ID in its 
chemical structure and con- 
sistency has a proven record 
in aeronautics for use in 
maintenance and _ prteserva- 
tion. It is a well-known, ac- 
cepted preservation material 
in industry and designed for 
specific purposes. Write for 


complete information. 


DEARRORN CHEMICAL COMPANY 


Dept. 9, 310 S. Michigan, Chicago 
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Mobile Shops 


(Continued from page 63) 





and observation squadrons. In order to 
supply these squadrons with complete 
airplanes and still have a reserve pool 
of ships on hand, it maintains an Air 
Park, comprising enough commissioned 
airplanes to fill the replacement needs 
of the four combat groups. When the 
supply in the pool begins to get low 
more ships are dispatched from.. the 
larger air depots located back in .the 
zone of the interior. 

Under many conditions of combat it 
is impossible for this miobile depot t 
carry on all types of maintenance. 
Under ideal conditions it can maintain 
the whole airplane including the en- 
gine and instruments. However in a1 
extremely active battle, eithe: on the 
offensive or defensive, the amount of 
work carried on is dictated by the situ- 
ation. Governed by the fundamental 
rule of war that the objective is the 
ultimate gozl at any cost, equipment is 
abandoned if time does not allow its 
repair. In the offensive under thes: 
conditions, damaged equipment that re- 
quires too much time to service on the 
spet, is shipped back to the mainte 
nance depot in the zone of the interior 
to be repaired. In the defensive under 
these conditions it is left fcr the 
enemy, being destroyed whenever po: 
sibie. 

When the depot has been assigned to 
a certain area in which to operate, and 
it is obvious that it will be there for 
some time, it “digs in” and all of the 
mobile equipment is temporarily fixed 
in place with the portable hangars and 
shop buildings erected. Large lathes 
and other machines more easily op- 
eroted in large areas, are placed on ce- 
ment foundations erected on the spot. 
Cement floors are also laid and the 
equipment is taken ont of the trucks 
and trailers and placed in the most et 
ficient arrangement. Fields are teveled 
to make better airports and ‘in zener! 
the base is made as permanent as pos- 
sible. Here again the extent of the 
permanency is governed by the situa- 
tion on hand and it is up to the judg- 
ment of the commanding officer to de- 
cide just how far they will go. 

However it is not always possible to 
remain in one place for rather long 
periods of time, in fact they may have 
but a couple of weeks in which to op- 
erate. Jn this case the work is carried 
on right in the trucks, which are 
equipped to function much like a side 
show does when a circus is on the road. 
In this case the trucks form the main 
units of the base with temporary jacks, 
lifts, work stands and such equip- 





ment taken out when it is needed. 

When a crash has been reported to the 
mobile depot group, a reconnaissance 
is made immediately to determine the 
extent of the dan.uige and the accessi 
bility of the airplane for repair. To 
facilitate miakirg these chserva .ous as 
rap’ |y as possible, the uit has ben 
furnished with numerous types of 
transp: rtation ranging fr. sotor 
cyc'es to Basic Combat type airplane 
which fly over the scene of the wrec 
Wher it is possible, equipsuent is trats- 
ported by laad, water or air to the dvn- 
aged airplane along with the secessary 
men to do the repairing. If this ‘s not 
practical, however, the sh." is brought 
hack to the mobile depot base and t! cre 
serviced. 

The Air Depot Grour is con aande. 
yy a Colonel who has under | im office.s 
anc. enlisted men. “'nlike the Gepots in 
the zon« of che inieri , no ci sil serv 
ice personnel are employed. Jciuded 
in the men assigned to the depot group 


are cetachment om the Medica! 
Corps, Ordnance Corps, Signa! Corps 
Quarterirasser C rps, Clem.cal War- 
fare Service aud tie Corps of Engi- 
neers. Inise troops are fecessar:’ co 
carry svt cil c* the auxi‘tar, functions 
whic: sit the men .ror. the Air 
Co:2s, which form th basis, in main- 


taining th airplanes It is the aumber 

trocpys from thesc assigned units that 
are varied to meet the situation pre- 
scribed by the section c’ the country 
in wk :ch the deyot is going to operate. 
In nvinerous situations the Navy may 
be calle | upor to furnish transvortation 
over water, or Marines to overcome 
resistance, any or all of which may be 
made an integral part of the Mobile 
Depot. 

The unit is headed by a_head- 
quarters squadron. Under this come 
the repair squadrons and the supply 
squadrons, which, together with. the nor- 
mal component of assigned trooys, totals 
16 oificers ard 160 enlisted men, pr2c- 
ically all of which have specialists’ rat- 
ings. incluced ir the equipment is 
ot the necessary machinery to carry 
out maintenance work on the airplane, 
engine 2d instruments. This means 
welding and riveting apparatus, ma- 
terial tur jigs, jacks, lifts, lathes, 
grinder honers, instrument testing 
apparatus etc. Being prepared for 
large scale operations the mobile depot 
has as part of its assigned equipment 
such machines as a steam shovel, a 
steam roller, bulldozers, numerous heavy 
and light trucks, portable hangars, 
shops and warehouses, and six airplanes. 

It is upon these units that the me- 
chanical efficiency of the Air Corps is 
now resting. They are a fundamental 
unit of the fighting force designed to 
keep pace with the fast moving modern 
war, but above all to “Keep ’em Flying”. 
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ROEBLING Looks Ahead 


TO A SECOND CENTURY OF PIONEERING! 


The past—despiie ics acnievement—is behind. The opportunity to continue to grow, to further 


5 
acliieve, to serve inuustry in even greater measure, is in the future. 

» » That is why Roebling—at the celebration of its 100th Anniversary—-LOOKS AHEAD—looks 

ahead with confidence io new opportunities to Pioneer in Wire—new opportunities to develop the 

finest wire and wire productiahat aggressive research, unequalled experience, and the most modern 


of manufacturing facilities can make possible. 








JOHN A. ROEBLING'S SONS COMPANY 










‘TL anoiicrs HELBS TO 


“KEEP 'EM FLYING” 





HydrOlLics “takes the pulse” of 
airplanes on the ground for 
safety in the air. 

Denison’s HydrOlILic test stand, the 
HSPT3, checks spark plugs at any 
voltage or pressure encountered in 
actual flight, and at an average rate 
of 30 seconds each! 










_ Denison 
- MydrOlLic 
Spark Plug 
Test Stand 
(HSPT3) 
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Operation of the HSPT3 is simple, 
fast, accurate. A plug is seated in 
an adapter, a HydrOlILic cylinder 
clamps it into an airtight chamber, 
the pressure and voltage controls 
are set and the performance of the 
plug is recorded—that's all. 


The tester develops air pressure up to 
750 pounds per square inch within 
15 seconds, and will maintain peak 
pressure for a full minute. Safety 
controls make it impossible for the 
operator to injure either hand in the 
clamping mechanism, or to handle 
the plugs while the electric circuit 
is completed. 

HSPT3 is further evidence of 
HydrOlLic’s versatility . . . The high- 
ly flexible POWER, SPEED and CON- 
TROL of HydrOlLics has been adapt- 
ed to scores of needs in industry and 
defense—and can be readily adapt- 
ed to many more! To learn how 
much it can help you, phone your 
Denison representative, or write to us. 


The DENISON 


ENGINEERING COMPANY 
116 WEST CHESTNUT STREET 
COLUMBUS OHIO 








S.A.E. Maintenance 
(Continued from page 113) 





duction which has been made during 
the past year. Space in the display was 
sold out far in advance of the meeting 
and a great deal of effort had been 
devoted to the preparation of working 
exhibits which were arranged to dem- 
onstrate the functioning of hydraulic 
and electric units, Magnaflux testing, 
special tools and inspection equipment, 
the new Ryan ball and socket exhaust 
manifolding system, etc. Exhibitors in- 
cluded were: American Bosch Corp., 
ignition and electrical equipment; Ben- 
dix Aviation, Ltd., hydraulic and elec- 
trical parts and accessories; E. G. Budd 
Mfg. Co., welded stainless steel assem- 
blies;* The Cleveland Pneumatic Tool 
Co., hydraulic struts ; Interstate Aircraft 
& Engineering Corp., hydraulic units 
and special accessories; Lamson & Ses- 
sions, screw products ; Magnaflux Corp., 
magnaflux testing equipment; Menasco 
Manufacturing Company, hydraulic 
struts and parts; The National Screw 
and Manufacturing Company, screw 
products; Parker Appliance Company, 
aircraft plumbing; Purolator Products, 
special oil cleaners; Rohm & Haas, 
Plexiglas; Ryan Aeronautical Company, 
the patented Ryan ball and socket ex- 
haust manifold system; Simmonds 
Aerocessories, aircraft accessories and 
electrical products; Solar Aircraft 
Company, stainless steel exhaust mani- 
folds; Swedlow. Aeroplastics Corp., 
plastic aircraft parts; Turco Products, 
Inc., special aviation cleaning com- 


pounds; and Wright Aeronautical Corp., 





Sam Breder, Equipment Sales Mgr. for Ryon, is shown at the Ryan booth. 
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a Wright Cyclone engine. 

All four Pacific Coast Sections of the 
S.A.E. cooperated with the national 
S.A.E. organizaticn under the personal 
supervision of Mac Short, chairman of 
the Southern California Section of the 
S.A.E., in staging this meeting. Rob- 
ert Insley, Menasco Manufacturing 
Company, was general chairman of the 
meeting, and J. H. Kindelbereer, North 
American Aviation, acted as chairman 
of the Aircraft Engineering Display. As 
usual, the closing event was a banquet 
and grand ball held on Saturday eve- 
ning. Arrangements for this event were 
handled by Fred C. Patton, all tickets 
being sold out more than a week in ad- 
vance. Session chairmen during the 
meeting included: H. H. MacMahon, 
chief engineerf’Menasco Manufacturing 
Company; Gunnar Edenquist, sales en- 
gineer, Kinner Motors, Inc.; Henry J: 
E. Reid, N.A.C.A.; John K. Northrop, 
president Northrop Aircraft, Inc.; Mac 
Short, vice president, Vega Airplane 
Co.; Carl B. Squier, vice pres. Lock- 
heed Aircraft Corp.; and Stanley A. 
Bell, chief engineer, Hughes Aircraft 
Co. 

The importance of standardization to 
expansion of our production effort was 
emphasized by Pres. A. T. Colwell, in 
opening the meeting. Mac Short then 
introduced Jack Gray, Aeronautical 
Chamber of Commerce, who gave a 
heartening report on success of our pro- 
duction expansion effort, forecasting a 
total output for 1941 of more: than 
18,000 planes, as compared with only 
2,400 in 1939, and about 6,000 in 1940. 

One of the highlights of the meeting 
was presentation of the Wright Broth- 
ers Medal to C. L. Johnson, Lockheed 
Aircraft Corp. This medal is awarded 
annually to the S.A.E. member con- 
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Linde 


Customers 


DRAW ON THIS 


LARGE LIBRARY OF 
OxyY-ACETYLENE PROCESS 
INFORMATION 


HE Linde organization has made avail- 
able a large library of oxy-acetylene 
process information on which customers can 
draw freely. The material in this Linde 
Library is designed not only to add to the 


knowledge of welding and cutting operators, 
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but also to suggest to designers, engineers, and ‘ . ges <e 4 


production men many ways in which Linde 
methods can be used to do better or quicker 2 ae : ‘ ae 


production work where te use of metals is 





involved. In addition, much of thir literature 
is provided to suggest means +f lowering the 
costs of mainter ane? work. 

The Library consists of handbooks, in struc- 
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USED BY LEADING 


AMERICAN 
AIRCRAFT MAKERS 


and the 


BRITISH 
AIR MINISTRY 





HE value of the Soss Invisi- 

ble Hinge is well recognized 
by leading American aircraft 
manufacturers, including North 
American, Curtiss, Glenn 
Martin, Stinson, Douglas and 
Boeing. This invisible hinge 
helps to streamline planes and 
permits flush, unbroken sur- 
faces, both inside and out. 


* * * 


We can also make up special 
type hinges to meet your par- 
ticular requirements and will be 
glad to work with your engi- 
neering department. Write. to 
us and we will have our Sales 
Engineer call on you. 


SOSS MANUFACTURING CO. 


MIC 











Swedlow Aeroplastics Corp. had this ex- 


hibition of its products. 


tributing the paper judged most valu- 
able of the year to aircraft research, 
and was based on a paper presented 
by Johnson at the Detroit meeting in 
January, 1940. 

Time is the biggest bottleneck of all, 
and morale is the hidden ingredient that 
will win the battle of production in 
defense of democracy, said T. P. Wright, 
OPM, in giving an account of our pro- 
duction position at the Friday evening 
session. Former vice president in charge 
of engineering for the Curtiss-Wright 
Corp., and now serving as chief aircraft 
production consultant to the OPM, 
Wright is the best qualified man in 
America to evaluate our present place in 
the production. effort. His words were 
cheering. Acknowledging that there 
had been some cause for criticism a year 
ago, Wright outlined the progress.made 
since that time and concluded that re- 
sults were more than satisfactory. He 
stated that our rate of production ex- 
pansion in the past year had exceeded 
anything done at any time either in Ger- 
many or England. For the future there 
is now every assurance that the diffi- 
culties still hindering aircraft produc- 
tion will have been surmounted before 
next summer; giving us a smooth flow- 
ing aircraft production schedule ex- 
ceeding anything that would have been 
believed possible as recently as a year 
ago. 

A detailed analysis of the develop- 
ment of Blitzkrieg tactics was given at 
this same session by A. T. Colwell, 
S.A.E. president, together with a for- 
mula for stopping Blitzkrieg. Colwell 
showed how the Germans have -taken 
advantage of the internal combustion 
engine to develop a new technique in 
applying the same principles of war- 
fare. This use of motorized armored 
equipment, both on the ground and in 
the air, has succeeded because it was 


Turco Products presented a number of its 
specialized cleaning compounds for aviation 
purposes. 


opposed by old armies. Perfection of 
our production capacity to give equality 
of armament and mechanization to the 
forces opposing Hitler’s panzer forces 
will stop this world threat. 

Although war was the shadow which 
overhung the entire meeting and in- 
jected itself into most of the discus- 
sions, there was one paper which broke 
away completely from the military mo- 
tif. This was the discussion by W. B. 
Stout of his work in perfecting a new 
type light airplane and engine, designed 
for the after-the-war market. A capac- 
ity crowd turned out to hear the inimi- 
table “Bill” Stout and they were not 
disappointed. His presentation was as 
entertaining as it was educational. And 
the speaker was mobbed at the conclu- 
sion of his talk by inquisitive engineers 
who wanted to get their hands on the 
multi-piece crankshaft, centrifugally cast 
steel cylinder, and other engine parts 
which Stout had brought along for their 
examination. 

While Stout did not claim that his 
work was yet assured of success, ad- 
mitting that much testing and experi- 
mentation remained, yet there was in 
his report the feeling that a whole new 
field had been opened for expansion of 
lightplane design, as well as for the 
application of new engineering ideas 
both to airplane and engine develop- 
ment. Starting with an analysis of the 
light airplane for a mass market, Stout 
carried through step by step to the de- 
tailed description of his cantilever, high 
wing, two place airplane of stainless 
steel construction, with four wheel land- 
ing gear, and a 120 hp. engine of conven- 
tional four-cylinder flat arrangement, 
but of radical structural design. 

In development of his airplane design 
Stout has worked with stainless steel 
with the thought that perfection of its 
application to a very small plane would 
make it easy to apply this material to 
larger designs where thicker sections can 
be employed. With a skin surface of only 
.006 thickness the wing. skin is kept 
from wrinkling and “oil canning” by 
putting it under internal air pressure 
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Production Gets 
This ““Go-Ahead”’ 
Signal at Door- 
ways When You 


\ Vl, 


VARIA 


LAAMG BOORE 


Floor and wall space around doorways 
is always “all clear’—and usable — 
when you have Kinnear Rolling Doors. 
Even ceiling space remains unobstruc- 
ted at all times, giving you maximum 
light from overhead sources, and per- 
mitting full advantages from conveyors 
or other overhead equipment. 


. Yes, and Kinnear’s compact, upward, 
coiling operation clears the doorway 
from jamb to jamb . . . from sill to 
lintel. When opén, Kinnear Rolling 
Doors are completely out of the way 
of all plant operations — safe from 
damage by wind or moving vehicles! 


The tough, all-steel, interlocking-slat 
construction of Kinnear Rolling Doors 
gives you a lot of extra protection, too 
. «repels fire; defies intrusion; resists 
wear, damage, and the elements. 


Kinnear Rolling Doors are built in any 
size, for easy installation in old or new 
buildings. If desired, their smooth, 
time-saving operation can be stepped up 
to unbeatable efficiency by adding Kin- 
near Motor Operation, with push-button 
control from any number of points. 
Write for full information today! 


Yee KINNEAR 


MANUFACTURING COMPANY 


WALES, 
CLEAR 








provided by means of an air scoop. This 
practice adds materially to the struc- 
tural strength of the wing, especially 
in torsion. To make satisfactory use of 
stainless steel material Stout found it 
necessary to make basic changes in the 
composition of the metal, resulting in a 
more ductile product. In order to do 
acceptable spot welding a research pro- 
gram was conducted with the result 
that successful welds are being made of 
.005 material to .040 thickness. This 
requires control of the time of weld to 
such a fine point that on some welds 
only 1/240th part of a cycle is used 
(60 cycle current). 

Stout’s new engine is designed around 
a novel crankshaft developed by Jules 
Dusevoir, in which the crank pins and 
crank arms are separate parts bolted to- 
gether with the use of concentric semi- 
circular serrations on the pin and crank 
arm joint faces. The result is a shaft 
which is more precise in final align- 
ment, stronger and cheaper than the 
standard one-piece forged shaft. Stout 
believes that this crankshaft design will 
be found of advantage for shafts of all 
types and sizes. It permits of cheap 
production practices, a high degree of 
parts standardization, and the use of 
materials of varying qualities for the 
different shaft components. 

Most important result of the use of 
this multi-piece shaft is that it permits 
use of a one-piece crankcase and one 
piece connecting rods, standard roller 
bearings throughout, and otherwise sim- 
plifies engine design .agd* constéuction. 
Cylinder cost has*been radically reduced 
through use of centrifugally cast steel 
cylinder barrels, The present engine 
weighs 120 Ibs.; develops 120 hp. and 
is relatively cheap to build. Stout ad- 
mitted that the cost and weight of the 
engine accessories was still an unsolved 
problem but he hoped for »progress of 
this point. A novel engineering fea- 


ture of the new engine is provision of 





Bendix Aviation Lid. had this attractive display for visiting engineers to inspect. 


a two-speed gear drive to the propeller, 
permitting the engine to turn up 3600 
rpm. on take-off to 2500 rpm. at the 
propeller shaft. When the propeller 
reaches its speed of 2500 rpm. the gear 
is automatically shifted into direct drive. 
This development will be watched with 
considerable interest. Together with 
new controllable pitch. propellers re- 
cently developed for light aircraft it 
may well provide a remarkable exten- 
sion in the present range of lightplane 
performance. 

Production papers were interspersed 
liberally through the meeting and 
brought much new information to the 
attention of those in attendance. One 
of the most interesting papers was that 
on the new du Pont explosive rivet, 
prepared by L. A. Burrows and D. L. 
Lewis, Jr., and presented by Lewis. 
This rivet has been perfected,“both in 
design and manufacture, to thé point 
where all corrosion difficulties have 
been eliminated, tolerances in dimen- 
sions and explosive charge are being 
held to extremely close limits, and the 
strength of explosively riveted joints 
is closely comparable to joints with 
standard driven rivets. In Germany 
the explosive rivet is supplanting driven 
rivets to a considerable extent, par- 
tially due to the labor saving resulting 
from elimination of the bucker-up. Orig- 
inally developed’ as a device to do 
blind riveting not possible by any other 
method, the over-all cost of driving the 
du Pont rivet has: been brought to an 
ayetage<aS.Jdowi ds. 7 cents per rivet 
against 5 céfits forthe driven rivet, 
and there is some hope that this may be 
further reduced to make the explosive 
rivét directly competitive with driven 
rivets on a cost basis. 

Of equal interest among production 
papers was the description of “Tlus- 
trated Production Breakdown” — by 
George Tharratt, formerly with Doug- 
las Aircraft Company and recently 
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OR production assembly work and service adjustments on instruments, 
carburetors, electrical and ignition apparatus, radios and other equip- 
ment where parts are small and space in which to work is limited, there is 
no finer set than the No. VW55 Bonney Extra-Small Socket and Tool Set. 


Every one of its 46 pieces has been selected because of its general 
usefulness and adaptability to the work for which it is designed. Each 
individual. tool is made of the finest material obtainable for making that 
type of tool plus the fine workmanship that is characteristic of all Bonney 

ools. 


Contents include an assortment of Bonney ‘CV’ Chrome-Vanadium 
14" square drive sockets with attachments, miniature box wrenches, 
miniature open end wrenches, small chisels, punches, screw drivers, 
hammers and miscellaneous tools. 


To keep all pieces together, the entire set is furnished in a convenient, 
attractive, sturdy metal box which measures 111/49” x 61/4" x 1”. Complete 
with metal box the set weighs only 4 Ibs. 2 ozs. Write for your copy of 
catalog No. 41 today, on your company letterhead or telling us company 
associated with. 














Contents of No. V55 BONNEY 
Socket & Tool Set 


4—Hexagon Sockets with 3%”, 1”,14” and %” openings 

4—Double Hexagon Sockets with 5%”, 4”, 3%” and %” 
openings 

3—Double Square Sockets with 14”, 54” and 3%” openings 

1—each 414” Sliding “T”’ Handle and 6” Extension 
All above are for 14” square drive 

2—Extra-Small Box Wrenches with 3%” & '%%,” and 1%” 
& 5¢,” Hexagon openings 

2—Extra-Small Box Wrenches with 4” & 9” and 54” &',.” 
Double Hexagon openings 

9—Zenel Miniature Open End Wrenches with heads at 15° 
and 60° angles and openings from '%¢," to 14”. 

5—Zenel Miniature Open End “Wrenches with openings 
from 3%” to 154” 

5—Assorted size Miniature Chisels and Punches 

3—Assorted Screw Drivers 

1—Channellock Ignition Plier 

1—5” Tweezer 

1—6” Handy Holding Tool 

1—2 oz. Ball Pein Hammer 

1—14 oz. Soft Face Hammer 

1—5” Point File 

1—Ignition Feeler Gauge 











BONNEY FORGE & TOOL WORKS, Allentown, Pa. 


In Canada—Gray-Bonney Tool Co., Ltd., Toronto 
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appointed Chief Engineer of Adel Pre- 
cision Products Corp. Tharratt showed, 
by means of liberal use of slides and 
through a humorous off-the-cuff pres- 
entation, how substitution of perspec- 
tive drawings and sketches for blue- 
prints on the final production line has 
greatly ‘simplified assembly problems 
and saved hundreds of engineering man 
hours in liaison work. Such drawings 
are now being widely applied, by many 
aircraft companies, to engineering and 
maintenance work as well as to produc- 
tion. One#of the chief problems has 
been to find and train men who were 
properly qualified both as engineers and 
illustrators. This is now being solved 
through use of engineer-illustrators as 
lead men with each illustration group, 
using a staff of men who are selected 
from among commercial artists and 
art students. 

Sweet music to the ears of aircraft 
men was the multi-authored paper on 
the lessons learned by the Briggs Mfg. 
Co. in getting into production on air- 
craft assemblies. Prepared by H. H. 
Budds, F. W. Hofman, E. E. Lund- 
berg, H. T. Platz, and H. J. Roesch, 
all of the Briggs Mfg. Co., this paper 
was presented by Joseph Geschelin, 
editor of Automotive Industries. The 
authors freely admit that automobile 
men have learned much about quantity 
production of aircraft from the aircraft 
people, and still have much to learn. 
Much progress is being made in the 
development of high speed assembly 
methods. One explanation for any lack 
of cooperation which may have been 
charged against aircraft people is that 
their key personnel has been spread so 
thin by the tremendous expansion pro- 
gram of the past year that they simply 
do not have time for any problems but 
their own. One point where much 
can be accomplished is in the training 
of new workers in “attitude”. This is 
interpreted as an effort to show each 
worker how important his job is, no 
matter how small it may seem to him, 
to the success of the complete effort. 

Much progress in development of 
standardization was reported by C. E. 
Stryker, of the OPM. While there is 
still much to be done it was empha- 
sized by the speaker that our produc- 
tion effort in the present crisis is so 
great and the need for maximum out- 
put now is so immediate that we must 
test all proposed standards by the 
maxim: “If it is not absolutely neces- 
sary that the standard be adopted then 
it is absolutely necessary that it not 
be adopted.” Great strides are being 
made and loopholes in the standardiza- 
tion program are _ steadily being 
plugged. For example, the U. S. Army 
Air Corps uses more than 80 different 
sizes of airplane tires, whereas the 
Germans, with many more planes in 
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service, use only 25 different sizes. 
Standardization is also as vital to suc- 
cessful maintenance in the field as it 
is to speed-up of manufacturing 
operations. 

Establishment of engineering liaison 
groups as an aid to production control 
was outlined by Donald Kudlich, 


‘Wright Aeronautical Corp. Such liai- 


son engineers free the project engineer 
for concentration on design work. By 
working more closely with production 
it is possible to make necessary changes 
in specifications “on the spot” and so 
materially speed production and catch 
troubles long before the final assémbly 
stage, when delays would be more 
costly. 

Airplane Quality Control, presented 
by J. W. Dunn, Curtiss-Wright Corp., 


explained how inspection methods can 


be streamlined to speed production, in- 
crease the proportion of salvaged parts, 
and maintain the quality of the product. 

One of the most interesting papers 
in this group was on “Two-Speed Su- 
percharger Drives,” by F. M. Kincaid, 
Jr., Wright Aeronautical Corp. With 
the help of colored slides showing de- 
tailed cross-sections of the supercharger 
drives under consideration, Kincaid 
laid bare the secrets of two speed drives 
developed by the Wright company, 
Bristol and Rolls-Royce, in England, 
and Junkers and Mercedes-Benz, in 
Germany. While some of the foreign 
systems possess novel and interesting 
features, the American drives were 
shown to be equally rugged, much more 
compact, and of lighter weight, averag- 
ing only about one-half the weight of 
equivalent European drives. Develop- 
ment in this field has been rapid and 
satisfactory, but the recent perfection 
of two-stage superchargers, especially 
of the American turbo-supercharger, is 
threatening to supplant the two-speed 
drive, and in any case may be widely 
used to supplement the variable ratio 
drives. 

In the field of research interest was 
largely concentrated on problems of 
high-altitude flight. The immediate 
military need to send our fighter and 
bomber planes into the thin air of the 
stratosphere has put such research work 
under the most intense pressure and 
results of the most far-reaching im- 
portance are already being attained. 
Illustrated with high-speed photographs 
of vapor formation in a tank operating 
under various conditions of temperature 
and altitude, a paper on “Fuel Feed at 
High Altitude” by W. H. Curtis and 
R. R. Curtis, Thompson Products, Inc., 
was presented by W. H. Curtis. This 
paper outlined the rapid progress that 
has been made in applying centrifugal 
pumps mounted directly in the fuel 
tank, as booster pumps to supply fuel 
to the regular engine pump under con- 


ditions that would normally produce 
vapor lock in the fuel lines. : 

“Icing Problems in Aircraft Engi:e 
Induction Systems” by L. B. Kimball, 
National Bureau of Standards, sum- 
marized the results of an extensive re- 
search program. Similar laboratory 
work by Pratt & Whitney Aircraft was 
told in the course of prepared discus- 
sion on the Kimball paper, presente 1 
by Victor J. Skoglund. While both 
authors admitted that much work re- 
niains to be done, there is now enouc 
evidence at hand to justify the belief 
that complete solution of all icing pro’- 
lems is at hand. 

Aircraft Carburetor Air Scoops an 
Their Effect on Fuel-Air Metering in 
Flight, was presented by F. C. Mock, 
Bendix Aviation Corp. This is a sub- 
ject on which many may have thought 
that there was little to know and that 
had long since been learned. Actually, 
as the author pointed out, and demon- 
strated with moving pictures of air 
flow in various air scoops, very little 
is known on the subject. We know 
that certain scoops work satisfactorily, 
but we are just beginning to find out 
why. .Each new design presents new 
problems which are still being solvet 
by cut and try methods on the basis of 
flight tests. We still are not sure where 
the air scoop should be located, let 
alone just what form it should have. 
But the present research work is a 
long step in the direction of complete 
solution of this particular phase of de- 
sign work. 

An annual report on the progress of 
the C.F.R. Committee on its investiga- 
tion of vapor lock problems was given 
by Dr. O. C. Bridgeman. The vast 
amount of research done by this com- 
mittee is now proving invaluable as a 
reservoir of knowledge on which many 
industry engineers are drawing for a 
solution of some of their immediate 
difficulties. 

Final paper of the meeting, entitled 
“Will Accessories Impede our Pay- 
load” was given by L. R. Hackney, 
Lockheed Aircraft Corp., who has been 
very active in organization of weight 
control work among aircraft engineers. 
While ‘the title might indicate an atti- 
tude of antagonism towards the acces- 
sory people, the opposite is actually the 
case. Through cooperation among air- 
craft designers and accessory engineers 
much progress is being made on re- 
duction of excess weight, and progress 
is being made in standardizing the 
evaluation of competing accessories, 
taking full account of qualities of per- 
formance, reliability, and serviceability 
as well as of weight. The paper pro- 
voked a very spirited discussion, illus- 
trating the interest which exists in 
this subject. On the whole, the meetings 
were a decided success. 
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iS FIRE POWER 
IN THE SKY 


A great American president described our defensive strength 
with the famous words “big stick”. The words take on new 
meaning today as the world struggles for supremacy in the 
sky. Nowhere is there a single engine fighter to match the 
steel-shattering fire power of the U. S. Army Air Corps’ 
cannon.carrying Bell Airacobra. Just as important, the Aira- 
cobra is so designed that the 37 mm. cannon fires through 
the nose—for deadliest accuracy. Now in volume produc- 
tion, the Airacobra is the product of millions of dollais 
in research, and millions of man hours of devoted labor. 
Today's superiority of American aircraft speaks well for 
Tomorrow ...in which Bell Aircraft's skill, foresight and 
advanced production facilities will play a leading part. 


BELL AIRCRAFT CORPORATION 


Bell Aircraft Ordnance Division BUFFALO AND NIAGARA FALLS, N. Y. 
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Mass Maintenance Methods 
(Continued from page 81) 





We believe the most important factor 
in maintenance work is to appreciate 
the importance of good shop equipment, 
properly maintained. No amount of 
skill and ingenuity,.or experience, can 
replace the proper tools needed to do a 
job. And no other qualities can make 
up for the failure to maintain tools in 
perfect order and cleanliness. We make 
cleanliness a fetish around our shops 
and hangars. Every item of equipment 
must be clean and in its place as though 
for dress inspection unless it is actually 
in use.. There is no other way of making 
sure that the equipment will be avail- 
able and in shape when needed. So far 
as possible we eliminate the practice of 
' storing tools out of sight and tossed in- 
discriminately in drawers or boxes. We 
believe that polished tools neatly ar- 
ranged on benches or tool boards do 
much to stimulate the morale of the 
individual mechanic and give the en- 


tire shop a degree of pride in its work... 


To have pride in machines and equip- 
ment it is necessary first to have the 
equipment. There are very few short 
cuts to proper maintenance. The fac- 
tories which build our planes, engines, 
and accessories are all splendidly sup- 
plied with special machines and equip- 
ment to do the job and so must we be 
if we are to maintain the planes and 
engines. We have gone right down the 
line and installed the finest hand tools, 
bench tools, shop machines, special parts 
stands and racks, aligning stands, spe- 
cial tools such as valve grinders and 
cylinder grinders, cleaning equipment, 
etc. 

And we have provided clean, light, 
airy shops in which to use this equip- 
ment. Special attention has been given 
to workers’ benches, outlets for water, 
air and electricity, and all other factors 
which combine to make a shop neat and 
_ efficient instead of cluttered and untidy. 

Finally, there is no way to eliminate 
the need for properly trained men of 
the right type. We are fortunate in hav- 
ing a connection with the Curtiss- 
Wright Technical Institute. This has 
made it possible for us ?to obtain men 
whose qualifications and degree of train- 
‘ing are particularly well known to us. 
Almost every man in our organization 
is a graduate of the Curtiss-Wright 
Technical Institute or has received spe- 
cial training to complete his educational 
background. 

Our shops are separated by a distance 
- of 50 miles, but we operate them as one 
organization. Plant No. 1 is located 
on Grand Central Air Terminal, Glen- 
dale, and does all types of maintenance 
work, airline, factory, private and mili- 
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tary. We are doing an average of one 
complete engine overhaul job a day in 
this plant. Plant No. 2 is located at the 
Cal-Aero training center in Ontario, 
about 50 miles east of Glendale. Here 
we turn out an average of two complete 
engine overhaul jobs daily. Although 
we can interchange work to some ex- 


tent between the two shops, most of the - 


work at. Ontario is on the training en- 
gines operated there, Lycoming R-630- 
11 model. We also handle airplane 
service and maintenance covering a 
total of 256 airplanes which are flying 
an average of 5 hrs. per day, for a total 
flying time of more than 1250 hrs. daily. 
Training planes are given a complete 
overhaul every 1,500 hrs. and training 
engines are overhauled every 540 hrs. 
We do a complete overhaul on the 
Lycoming engine in an average of about 
106 man-hours. 

We were fortunate in’ having oper- 
ated Plant 1, at Glendale, for almost 
eight years before it became necessary 
to establish the Ontario maintenance 
base. By using the parent shop as a 
model we were able to lay out an ideal 
engine maintenance plant, putting into 
it all the features we had been wanting 
in the original base. Then we were able 
to select all our’ new men from the 
Curtiss-Wright Technical Institute and 
put them through a course of further 
training in Plant 1 before sending them 
out to work in the new maintenance 
shop, which was opened just this last 
June. In size the two shops are almost 
identical, each containing about 12,500 
sq. ft. The Glendale shop is incorpo- 
rated in a large hangar building and oc- 
cupies an area measuring about 203 by 
30 ft., plus office and storage rooms. At 
Ontario we erected a building with over- 
all dimensions of about 210 by 125 ft. 
but in which the main overhaul shop 
was 210 by 31 ft. This arrangement 
gives us the straight-line flow of ma- 
terials, as in a factory. The engine 
comes into the tear down department 
at one end of the shop, is disassembled, 
goes through the cleaning department, 
inspection department and then into the 
various individual shops before coming 
together at the assembly department at 
the far end of the line. The store room 
is located approximately opposite the 
center portion of the shop at both plants, 
making it most accessible for parts re- 
placement work. 

We act as distributors for Wright, 
Lycoming, Jacobs, and Menasco engines 
and parts, Holley carburetors and parts, 
Aero spark plugs, and as dealers for 
Pratt & Whitney and Continental en- 
gine parts. and Scintilla, Stromberg and 


Eclipse accessory parts, in addition to 
our service and maintenance work. Al- 
though our Ontario plant is now set up 
primarily for military work we can 
handle a wide range of commercial work 
on short notice. And at Glendale we 
are equipped to completely overhaul any 
engine from a 50 h.p, Lycoming to the 
Wright 3350 of 2,000 h.p. 

We have made every effort to so sys- 
tematize all work as to eliminate all 
possible overtime and every evidence of 
rush and hurry. We work on a straight 
40 hr. week at Glendale and a 48 hr. 
week at Ontario, where training opera- 
tions require a more intensive schedule. 
This is all day work. Although the air- 
plane and engine routine maintenance 
is largely done at night in order to 
“Keep ’em Flying” we find that all en- 
gine overhaul work can best be done 
in the regular day shift. This is made 
possible by the fact that we have suffi- 
cient spare engines on hand to permit 
replacement of an engine for overhaul 
with one that has been overhauled, with- 
out loss of plane time. 

Actual maintenance work at the two 
plants is done with relatively small but 
well-organized and _ highly - trained 
crews. At Glendale we have 30 men in 
the engirle overhaul shop proper, and 
at Ontario there are 40 men in the en- 
gine shop. We have developed an 
organization over a period of years 
which makes it possible to maintain a 
very close control over all operations. 

William “Bill” Clough is my direct 
assistant, supervising all purchasing and 
stores for all bases. Parts for all main- 
tenance work are handled through him 
so that this important factor is concen- 
trated at one point for ease of control. 

At plant No, 2 all operations are in 
charge of Shop Sup’t. H. J. Stewart, 
a Curtiss-Wright Tech. graduate of 
about 1929. At our Glendale plant we 
sub-divide the responsibility of the shop 
by having a shop Sup’t., Harold Wol- 
cott; Accessory Shop Sup’t., Phil Old- 
berg; and with J. W. Horak in charge 
of hangars, engine test, and all of our 
servicing. 

Airplane maintenance and servicing 
work at each base is done under the 
supervision of a maintenance chief. The 
Maintenance Chief at Ontario is Ray- 
mond M. Tonks, with four individual 
hangar chiefs, Glen O.. Peterson, John 
Zaurier, Harold E. Clements, and 
Nathan M. Hummer, under him, Each 
of these men has charge of all personnel 
in each hangar. Clarence B. Clark is 
maintenance chief at the Oxnard base, 
with Frank O. Behrman and C. N. 
Lamn as Hangar Chiefs. At Lancaster 
Harry J. Hemler is Maintenance Chief, 
with E. D. Masters as hangar chief. 

Jim King operates as a_ technical 
inspector maintaining constant check on 
the condition of the airplanes and en- 
gines at all bases. © 
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CURTISS HAWK, P-40, known to the British as the 
Tomahawk. This fast pursuit fighter, supplanting 
the P-36, also contains numerous parts which 
were machined from Synthane Bakelite-laminated. 
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CURTISS HAWK, P-36. Over forty Synthane parts were used 
in the Curtiss Electric Propeller alone, many more in the 
fuselage for holding “spaghetti”, for cable guides, etc. 


CURTISS GOVERNOR for starting the pitch con- 
THE AVIATION INDUSTRY trol mechanism of a Curtiss Electric Propeller. 
OK's SYNTHANE Bushings and washers are made from Synthane. 
Bakelite-laminated for 
LIGHT WEIGHT with Structural Strength 
LIGHT WEIGHT with Corrosion Resistance 
LIGHT WEIGHT with High Dielectric Strength 
LIGHT WEIGHT with Ease of Machining 


VERY ounce saved in aircraft construc- 
tion means faster, farther flight or an 
opportunity for adding armor or arma- 
ment. Wherever used, Synthane Bakelite- 
laminated, weighing only half as much 
as aluminum, shaves off vitally needed 
ounces. Synthane has more to recommend 
it than light weight. It is structurally 
strong, resists corrosion from water, avia- 
tion oils and gasoline. It is an excellent 
electrical insulator. And it is easy to ma- 
chine, gaining valuable time in produc- 
tion. Synthane helps Curtiss-Wright and 
many others produce better planes faster. 


SYNTHANE CORPORATION, OAKS, PA. 
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Pan American 
(Continued from page 51) 





To understand the problem presented 
to the international air transport system, 
one must bear in mind the basic dis- 
similarities between transoceanic and 
orthodox landplane operations. The 
sheer size of an 84,000 pound aircraft, 
of course, scales up all the basic elements 
of maintenance procedures. The four 


Wright engines are larger than other 
power plants in transport service. The 
instrumentation is extensive and elabo- 
rate. Control cable, electric circuits and 
fuel lines each run into the thousands 
of feet. 


Control surface dimensions 


Every man working on the Clipper wears 
thin-soled “window-dresser shoes”. This re- 
duces tracked in dirt, and scratches on paint 
and metal. 





There are 24 steps to the top of the main 
work stands. Mechanics always slide down 
the bannisters (originally designed as fire- 
escapes) to save time. 


sound like span specifications for the 
small land transports. Many processes, 
such as cleaning, which are minor items 
in the maintenance of smaller aircraft, 
become major tasks on planes which 
have 65 windows, 9,000 square feet of 
upholstery material, a floor area equal to 
that of an 8-room house and external 
surfaces of a third of an acre. 
Transoceanic flying boats operations 
also pose special maintenance problems 
not encountered in landplane work. Salt 
water greatly heightens exposure to 
corrosion. Long nonstop flight assign- 
ments increase exposure to wear and 
tear. To make sure that its “turn- 
around” method was adequate, Pan 
American Airways, drawing heavily on 
its experience in the Pacific and Carib- 
bean, set up a procedure to perform as 
many as the 1500 items mentioned above, 
of inspection, maintenance and replace- 
ment, which must be completed before a 
Boeing-built Clipper is released for 











flight tests prior to a transoceanic 
crossing. 

There is no method of attack, despite 
the special problems presented above, 
by which the “quick turn-around” was 
achieved for Pan American’s’ trans- 
oceanic Clippers which cannot, in some 
degree, be applied to any maintenance 
procedure. The emphasis, of course, is 
on personnel—in hiring and training. 

Naturally, like every other airline, 
Pan American Airways makes the great- 
est effort possible to get the best type 
of personnel available. Expansion of ac- 
tivities by no means allows one to adopt 
a policy of loosening requirements de- 
manted of a man who does highly tech- 
nical work. Just because more work 
has to be done is no reason that it can- 
not be done just as well as when the 
organization was smaller and there was 
more time to do it. In our personnel 
problem we were fortunate in being able 
to rely on the excellent training being 
given in our aviation schools. The 
calibre of the men they have turned out, 
and are continuing to turn out, is grati- 
fyingly high. Even with saéh a fine 
backlog of material, the factor of selec- 
tion is important, nevertheless. 

As regards training, this has been one 
of the most important items in Pan 
American’s program of developing the 
“quick turn-around”. Training cannot 
be overemphasized and in a program of 
this sort it is important to train and 
train, and train—and then when this , 
has been accomplished, train them some 
more. 

On the transatlantic service those 
men in charge of our training are, gen- 
erally speaking, the most experienced 
men we have. Not all experts are good 
teachers but in our case we have been 
fortunate to have men who are senior in 
experience and able to train other men. 
Under this system, some of our most 
experienced men are therefore not do- 
ing productive work—productive in the 
sense that they are actually performing 
mechanical tasks themselves. However, 
the training program they are carrying 
out speaks for itself. 

Along with the highly selective hiring 
and intensive training of personnel, an 
adequate staff of supervisors: and in- 
spectors was a third important item in 
the program. The nature of our busi- 
ness requires “check and double check”; 
in every possible way and the im- 
portance of maintaining an adequate 
staff of men to perform this service can- 
not be overemphasized, - 


Power plants are worked on as complete 
units “in front of the fire wall”. An engine 
change requires about 4 hours—about one 
hour to get the hoist up and take out the 
old engine, 2% to put the new engine in. 
¥%2 to take the hoist down. Engines are 
1800 hp. Wright Cyclones. 
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Make Your Taps 
LAST LONGER! 


The right lubrication helps. It will give faster produc- 
tion, better size control and smoother threads, too. 
Here. are a few tips. 





First: Use plenty of lubricant. Put it where it will do 
the most good. Force it into the hole parallel with the 
axis of the tap if you can — use two streams on hori- 
zontal tapping. For deep tapping and finer pitches, use 
light or diluted oil to insure reaching the point of the 
tool. Be sure it’s flowing when the tap starts to cut. | COFhis is one of a series of advertise- 


This helps wash out the chips, too. ments published by Greenfield Tap and 


Second: Keep the lubricant clean. When it becomes Die Corporation to help users get great- 
dirty or gritty, replace it with new, clean lubricant. er production from their small tools in 


Third: — and very important, different materials re- ‘ these critical times, thr ough mak- 
quire different lubricants for most efficient tapping. ing useful facts more widely known 
Your oil company’s lubrication engineer will give you 
specific advice, but here are some useful general hints. 
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The development of every practical 
type of work equipment which would 
tend to eliminate the time-cost of a 
maintenance or inspection operation is 
another important item, followed 
throughout the entire Pan American 
Airways system. The company’s in- 
terest in work equipment, particularly 
in completing elaborate workstands for 
the use of its maintenance crew, is as 
old as Pan American’s use of large air- 
planes. As its airplanes grew larger 
and its experience longer, workstands 
have grown more and more elaborate. 
Today the big three-decked workstands 
that are wheeled beneath the wing of a 
B-314 within a few minutes after it has 
arrived in the hangar after an 8,000 mile 
round trip to Lisbon, are virtually com- 
plete work shops in themselves. The 
ones in use at LaGuardia Field, for in- 
stance, represent an investment of ap- 
proximately $20,000 a pair. As the pres- 
sure for maintenance speed increased, 
these principal workstands have been 
supplemented by special inspection 
ladders which are used for working on 
the tail surfaces and other parts of the 
Clipper not reached by the main plat- 
forms. Hoisting apparatus, attached 
both to the hangar and to mobile units, 
is very complete. Several special dollies 
and trucks have been developed for spe- 
cial functions. Such elements as engine 
nacelles, wings, tail surfaces and hydro- 
stabilizers, once detached from the plane, 
are handled in specially prepared jigs 
or service stands. Individual shops, such 
as metal working, engine overhaul and 
instrument and propeller laboratories 
have been furnished with every obtain- 
able piece of usable equipment. 

The creation and active use of spare 
and replacement parts is, naturally, a 
major item in the quick turnaround and 
is, of course, nothing new in the policy 
of saving turnaround time on a particu- 
lar assignment by replacement of parts 
which need servicing with a new or pre- 
serviced element. At LaGuardia Field 








Every part must be weighed as it comes 
off and before it is put back on the Clipper. 


this policy has simply been carried 
further during the past two years than 
it ever had been carried previously. 
Originally applied to propellers, engines, 
accessories and instruments, it is now 
used in connection with practically all 
parts of the Clipper, such as elevators, 
ailerons, rudders, oil tanks, fuel and 
water tanks, and even hydrostabilizers 
(which cost some $20,000 apiece when 
purchased as spares). Even cabin up- 
holstery, and furniture is frequently re- 
placed and later serviced in comparative 
leisure in Pan American shops. 

Another spearhead in Pan American’s 
“offensive against time” has consisted 
of the many measures to improve the 
organization and work efficiency of our 
man power. Of the total staff in the 
Pan American maintenance shops at La 
Guardia Field some 185 men will work 
directly on any Clipper undergoing the 
quick turnaround, the remainder of them 
being assigned to such general shops as 
Metal and Carpentry. The largest divi- 
sion in the Overhaul department is Plane 
Service, with the Metal Working crew 
taking second place. In third place, 
ahead of Engine Service and the In- 
strument Department comes the Clean- 
ing Crew. Almost without exception all 
such groups and service crews are or- 
ganized on the permanent threeshift 


. The accessory shop is as well equipped as an elaborate factory laboratory. 





basis to permit continuous work 
throughout the 24-hours of the day and 
night when the Clipper is in port. 

The quick turnaround actually starts 
immediately after the last passenger ar- 
riving at LaGuardia Field walks down 
the gangplank and the last piece of bag- 
gage, mail and express is unloaded. At 
that moment a group of maintenance 
inspectors board the Clipper to begin 
looking for special work that must be 
done. A group of instrument specialists 
also go aboard to gather up all remov- 
able parts of the ship’s navigation equip- 
ment and a crew of mechanics lays down 
floor mats and covers all parts of the 
Clipper’s cabin upholstery with material 
to protect them from soiling during the 
maintenance procedure. While this 
work is under way the Clipper is being 
towed from the dock to the ramp, 
brought up from the water on special 
cradles and immediately washed down 
to remove all traces of sea water and 
salt spray. Incidentally, time has been 
saved here, too, for the entire process 
of beaching this 42 ton aircraft and 
towing it to the hangar now requires 
only a little more than an hour, com- 
pared to an average of four or five hours 
necessary for the same process when we 
first started operations. Once within 
the hangar the huge workstands are 
moved into place, cleaning crews go 
aboard, service crews converge upon 
the parts assigned to their special atten- 
tion and the process of quick turnaround 
is in full swing. Within six hours of 
the time the Clipper has settled on 
Bowery Bay every first inspection and 
every required work order has been com- 
pleted and the work is well under way. 

This process is speeded up materially 
by the fact that there are at least two 
Engineer Officers aboard every trans- 
oceanic Clipper. They keep constant 
watch over every part of the airplane 
and are able to gain access to the engines 
in flight by means of the engine stations 
behind each nacelle. Their minute ob- 
servations and recordings, made avail- 
able to the maintenance groups imme- 
diately upon the return of a Clipper, are 
partly responsible for the work orders 
flowing so quickly. 

Within 48-hours the big Clipper 
should be ready once more to take to 
the air. Recently, to meet an extraor- 
dinary demand, the LaGuardia Field 
crew completed an entire turnaround 
process on a Clipper in only 174 hours, 
a period only 12 percent of the time 
considered necessary a mere two years 
ago. No one in that crew would care to 
suggest any such interval as a normal 
assignment nor would they imply that 
bases elsewhere might be held to such a 
speedup. But no one in aviation today 
can say that tomorrow’s problems may 
not make today’s extraordinary achieve- 
ments the commonplace of the future. 
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HERE’S no tougher test of engine performance 
than the long hard hours of cross-country pilot- 
training operation. In again choosing the rugged 


Franklin 90 H.P. to power Stinson Voyagers exclu- 
sively, Stinson engineers and the Army and Navy 
instructors who collaborate with them pay Franklin 
the highest compliment in their power. 

Franklin will continue to prove its superiority by 
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rewarding owners and operators of both private 
and training planes with smooth, economical, de- 
pendable power. Specify Franklin for the plane 
you fly or buy. Write us for specification sheets and 
performance data on the Franklin 90 with Electric 
Starter and Generator. Or see your Plane Distribu- 
tor for details on the Franklin line . . . proven 
engines of 65, 75, 80, 90, 125 and 130 Horse Power. 
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4 DON'T GIVE UP 
THE SHIP! 






















America’s aircraft plants are 
turning out ships for the de- 
fense of the Democracies. But 
it takes fifteen men to service, 
repair, and keep each ship in 
operation. Trained men are 
needed as never before to 
“KEEP ’EM FLYING.” Unless 
we have these skilled special- 
ists American Air Defense, the 
planes, and pilots will be help- 
less. Train now for the one 
assured industry of the future. 



















START IN AMERICA’S AiR GATEWAY 


Embry - Riddle 
offers private 
students in tech- 
nical, mechani- 
eal, craft and 
flight courses 
the same high 
standards which 
have made it one 
of America’s 
greatest air 
training organi- 
zations— 


Here, too, you’ll enjoy South Flor- 
ida’s unequalled enemy of cli- 
mate, healthful outdoor living and 
sports—the thrill of beginning your 
aviation career in the air gateway 
to Latin America, terminus of U. S. 
—Africa service, center of military, 

rivate and commercial aviation. 
Special Spanish & Portugese courses. 






















KEEP ’EM FLYING” 
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British Study U. S. Aircraft 


(Continued from page 70) 





ward the immediate problem of provid- 
ing thoroughly trained R.A.F. ground 
crews as quickly as possible to service 
and repair American flying equipment 
now in active service with the British 
air forces, 

Quite apart from this, but having a 
similar purpose, is a program under 
which a number of sergeant-instructors 
of the R.A.F. are taking special courses 
on particular aircraft. However, this is 
part of a long term program looking 
toward the adequate dissemination of 
knowledge regarding American equip- 
ment in the regular training of R.A.F. 
service men. These men will return to 
Britain to serve as instructors in schools 
for instructors. 

Both of these programs together 
represent the efforts of the British to 
meet their half of a larger problem 
which America must also help to solve. 
Elsewhere in this issue, are described 
the steps taken by United States plane 
manufacturers abroad to assist British 
Authorities in maintaining their prod- 
ucts at the utmost peak of efficiency. 
(See Bell servicing abroad, Fornoff, 
page 60, and _ Lockheed servicing 
abroad, Stunkel, page 58.) 

There are so many radical differences 
between the two countries’ methods of 
construction, measurements, standards 
for threads, nuts and bolts and conse- 
quently, tools, that confusion and delays 
in servicing and repair are inescapable 
unless every practicable provision is 
made to anticipate and overcome the 
innumerable discrepancies beforehand. 

Most American service men who have 
actually had considerable experience in 
England or other British possessions 
agree that the larger proportion of 
spares, tools of all kinds, disposable ma- 
terials and items such as rubber tubing, 
glass, nut plates, springs and so on now 
included in the British orders are 
urgently required. 

It is certainly not meant as a reflec- 
tion on British skilled workmen, but 
actually they have far fewer tools of 
all descriptions to go around. American 
machinists and mechanics, with very 
few exceptions, own very elaborate 
chests of tools of their own, usually a 
couple hundred dollars worth. Nearly 
every American male, whether doctor, 
lawyer, merchant, mechanic or clerk, 
has around his household or automobile 
varying collections of screwdrivers, 
pliers, hammers, wrenches and _ files. 
This is not so universally true in’ any 
other nation. 

If the matter is not already under con- 
sideration, it might be wise for our 





lease-lend officials and the British pur- 
chasing people to study the advisability 
of instituting a large-scale program for 
supplying the British with quantities of 
standard hand tools for wide distribu- 
tion in servicing squadrons and repair 
depots. This is particularly important 
in view of the vast quantities of Ameri- 
can machinery of all kinds which will 
be in use with their armed services in 
the near future. 

Some of the common tools and similar 
items for which an acute need fre- 
quently is experienced in servicing 
American flying equipment abroad are: 

Open-end, box, crescent, monkey 
and pipe wrenches, all sizes 

Phillips and Reed & Prince screw 
drivers for recessed head screws, all 
sizes 

assorted screwdrivers, all sizes 

adjustable pliers and wire cutters 

drift punches 

reamers 

ball-peen hammers 

special tools for standard fasteners 

grease guns 

Prestone and hydraulic fluids 

The greatest caution must be exer- 
cised on both sides of the Atlantic to 
avoid future shortages of these and 
thousands of other similar items. “For 
want of a nail a kingdom was lost.” So 
runs an old saying. Likewise, for want 
of a grommet or washer a 25-ton bomber 
might be kept on the ground. 

There are numerous procedural de- 
lays in the order and shipment of cor- 
rective or changed parts or replace- 
ments. Some manufacturers feel that 
British agencies can do much to shorten 
the time now required for urgent re- 
placement orders to reach them. It is 
also felt in some quarters that our ex- 
port control unnecessarily complicates 
service replacements. They feel that 
blanket licenses should be issued Ameri- 
can firms to ship abroad technical data, 
parts, tools and replacements for planes 
already purchased. But whatever the 
difficulties, certainly the appropriate 
agencies of both nations should take all 
necessary steps to reduce to a minimum 
the time required for all needed spares, 
replacements, parts and tools to .reach 
the spot where they will do the most 
good. 

The question of tools and supplies for 
American flying equipment is all-im- 
portant in connection with the scheme 
for training R.A.F. service teams here, 
for all their knowledge of our equipment 
will be largely nullified if they do not 
have tools and equipment to keep our 
planes in the air. 
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READING AERO BATTERIES 


READING'S two most recent develop- 


.. . Designed especially for aircraft usc, 
are meeting every requirement for start- 


ing, radio, instruments, etc. 


SWo muctane)miilelelausmelnermiceinmuccorte lr 
in close co-operation with both plane and 
engine technicians, has placed READING 


BATTERIES “FIRSF” in aircraft acceptance. 
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ments —Types 324 L.D. and 333 L.D. 

are especially designed and constructed 
for light plane USC; pac ked with power; 
built of only the finest materials obtain 
able —yet carry .not a single ounce of 


Sp, € Gi Gr. weight. ‘ 


; 


Reading will bDUIId 71 


CONTRACTORS TO UNITED STATES GOVERNMENT AND PRINCIPAL AIRCRAFT MANUFACTURERS 





READING BATTERIES, INC. 


READING, PENNSYLVANIA ¢ CABLE ADDRESS: "REBAT” 
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Northrop 
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iliaryesurfaces. Inherent stability has 
been obtained through development of 
the shape of the wing itself, and adequate 
maneuverability is provided by means of 
control surfaces incorporated directly 
in the wing. 

Design of the Northrop type flying 
wing was initiated in 1923 and has pro- 
gressed as opportunity afforded since 
that time. The pressure of designing 
and building conventional aircraft has 
prevented complete concentration on 
solution of the flying wing problem until 
recently. With formation of Northrop 
Aircraft, Inc., an accelerated program 
was initiated. It must be appreciated 
that many far-reaching factors are in- 
volved in the ultimate development of 
flying wing type planes. Not the least 
of these has been the perfection of 
“buried” engine installations with their 
problems of mounting, cooling, and driv- 
ing through long shafts to remotely 
mounted propellers. Much work has 
been done along such lines by many 
people during recent years and all of 
this experience is applicable to the fly- 
ing wing problem. 

Also, the recent development of new 
airfoil sections of low drag and im- 
proved stability has had a profound in- 
fluence on the further development of 
flying wing designs. Greatly increased 
experience in the field of spoilers, flaps, 
and various high lift devices has also 
helped materially in perfecting the fly- 
ing wing plane. 

Although the Northrop “All-wing” 
plane first flown in 1928 did make use 
of external control surfaces, carried on 
outrigger booms, it was quite radical 
for its time in the use made of high 
taper ratio, about 5 to 1, and high thick- 
ness. ratic of the airfoil, about 33 per- 
cent. The fuselage was completely 
eliminated, the pilot being housed di- 
rectly in the wing, the landing gear was 
retractable, and the engine was buried 
in the wing. In this early plane the 
extengion shaft propeller drive was suc- 
cessfully demonstrated. Simplification 
of the airplane form to a simple wing 
and tail resulted in substantial elimina- 
tion of parasite and interference drag. 
Efficiency of the high taper wing of 
thick airfoil section was also demon- 
strated. Concentration of the loads near 
the C.G. was proved advantageous both 
structurally and aerodynamically. 

All of the experience gained through 
designing and testing this earlier Nor- 
throp flying wing, plus all of the knowl- 
edge availabie on this subject through 
trade literature, was incorporated in 
our development program on the new 
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model. To this was added a very ex- 
tensive wind tunnel program with 
model flying wing planes of a wide 
variety. At an early stage in the devel- 
opment the problems of design were 
discussed with Dr. Theodore von Kar- 
man, at that time Director of the Daniel 
Guggenheim School of Aeronautics at 
California Institute of Technology, and 
with his assistant, Dr. William R. 
Sears. Dr. von Karman is now em- 
ployed by Northrop Aircraft as Aero- 
dynamic Consultant, and Dr. Sears as 
Chief Aerodynamicist. W. J. Cerny, 
Assistant Chief of Design, has had the 
project under his direct supervision 
since its inception. The encouragement 
and assistance of these men, plus the 
enthusiastic collaboration of the Army 
Air Corps, has done much to accelerate 
development of the present successful 
all-wing plane. However, this project 
is in the nature of a flying mock-up. 

We may, however, give a general de- 
scription of the present plane, and some 
idea as to the effect it will have on air- 
plane design. The original Northrop 
“all-wing” plane had a span of 30 ft. 
6 in., length of 20 ft., height overall of 
5 ft. Landing gear was of tricycle 
type with the main wheels forward and 
with a tread of 9 ft. Power was sup- 
plied by a single 90 h.p. Menasco. 

In our present flying wing the figures 
are all given as approximate but will 
serve as a basis for comparison. Span 
is 38 ft., length 17 ft. 

Landing gear is of tricycle type with 
the main wheels at the rear and a tread 
of 9 ft. Power for first test flights was 
provided by two 4-cylinder 65 h.p. 
Lycoming engines but these were later 
replaced by two 120 h.p. 6-cylinder 
Franklin engines. 

Tests conducted to date have con- 
firmed our engineering calculations. We 
expect a minimum improvement in all- 
around performance of about 25 percent 
as compared with conventional designs. 
And we believe that planes of this type 
can be built for as little as 60 to 70 
percent of the cost of conventional planes 
of equivalent capacity. 


Future of Flying Wing 


It is probable that variations of the 
pure all-wing design will be. developed 
with various bumps or excrescences in- 
corporated to accommodate special loads, 
passenger cabins, gun turrets, etc. Such 
developments offer a wide range of 
possibilities without materially altering 
the basic characteristics of the plane. 
Also, various airfoils and airfoil thick- 
ness ratios may be used as design re- 
quirements dictate. An airplane of 
relatively slow speed can make use of 
thicker airfoils than a plane of higher 
speed and this factor indicates appre- 
ciable variations in the design. Limit- 


ing feature in application of various 
airfoils will be the compressibility fac- 
tor. This is less of a handicap than 
with conventional planes due to the re- 
pression of all protuberances which nor- 
mally contribute to local distortions of 
airflow to induce compressibility bur- 
bling. 

Elimination of the fuselage and tail 
surfaces, and use of a very thick airfoil 
of high taper ratio greatly simplifies 
structural design. Not only is the 
structural arrangement efficient, result- 
ing in savings of both cost and weight, 
but the added roominess makes it easier 
to install powerplants, accessories, 
plumbing, wiring, etc. Maintenance of 
the plane and its accessories is made 


easier and cheaper for the same reason. - 


Vision for the pilot from a plane of 
this type is quite good. Even on the 


small flying mock-up he has good vision-~ = 


forward and downward over the nose. 
Due to the marked sweepback of the 
leading edge and the sharp downward 
slope of the upper wing surface it is only 
necessary to elevate the pilot sufficiently 
to place his eyes a few inches above the 
wing surface to provide excellent vision. 


Of course his view is completely un- 


obstructed in all directions in the upper 
hemisphere. On larger planes of this 
type the pilot’s cockpit may be moved 
relatively farther forward if desired. As 
for the passengers in a plane of trans- 
port type, an arrangement can probably 
be worked out to give them direct for- 
ward vision, a feature now lacking in 
our conventional transports. Downward 
and sideward vision should also be good 
if the cabin is bulged down a little from 
the under wing surface, and provided 
with sloping side windows. 

Stability of the “all-wing” type plane 
is a feature which cannot be discussed 
in detail at this time. However, it can 
be said that hundreds of flights have 
demonstrated the present design to be 
entirely normal as to both stability and 
control about all three axes. The pecu- 
liar conformation of the wing, with pro- 
nounced droop of the wing tips, is based 
on both engineering analysis and exten- 
sive wind-tunnel and full. scale testing. 
Test flights have been made with the 
wing tips in all possible positions. The 
present arrangement has been demon- 
strated to be entirely satisfactory. Rela- 
tion of wing dihedral, wing tip cathedral 
angle, and other features of stability and 
control are subject to variation with 
specific designs. ~ 

Control is achieved through use of a 
system of “elevons” and wing-tip rud- 
ders. The “elevons” serve, as in other 
tail-less type planes, both as elevators 
and ailerons. Rudder action is provided 
by control surfaces incorporated in the 
drooping wing tips. 

Application of high lift devices to 

(Turn to page 202) 
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SOUTH BEND TURRET LATHES 


For Rapid Production in the Defense Industries 


HIS NEW South Bend 16” Turret Lathe combines 
the precision and versatility of a toolroom lathe 
with the rapid production facilities of a turret-lathe. 


The power feed ram-type turret has six faces, with 
automatic indexing and individual stop for each face. 
The turret is mounted on the inside bed ways and may 
be clamped at any location the entire length of the bed. 


The carriage has friction clutch drive for power cross 
feeds and power longitudinal feeds, also lead screw 
and split nut for cutting accurate screw threads. 
Mounted on the outer bed ways, the saddle wings 
clear the turret base to allow free movement of the 
carriage. Telescopic taper attachment, hand lever 
tollet chuck and other attachments can be supplied. 


The quick change gear box provides 48 changes for 
all carriage feeds and turret feeds. In addition, there 
is provision for changing the direction and speed of 
the turret feeds with relation to the carriage feeds. 


The direct motor drive provides twelve spindle 
speeds ranging from 21 to 731 R. P. M. Headstock 
spindle has 1%” capacity for bar stock. Rapid acting 
hand lever collet takes up to 1” round stock. 


In addition to this turret lathe we manufacture a 
complete line of back-geared screw cutting lathes, 9” 


to 16” swing, for toolroom and general shop use. Also 
9” and 10” swing lathes with hand lever bed turret. 
Write for our catalog on this new lathe and the name 


of our nearest dealer. 
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the assault upon the enormous technical 
problems that it presents been so con- 
tinuous, and engaged such an amount 
and quality of engineering and inventive 
talent, as to realize practical service- 
ability.. The auxiliary supercharger, 
driven by an exhaust turbine, is already 
making it possible to conduct bombing 
expeditions at altitudes well above any 
that were previously attainable. It may 
rank with the development of heavy 
bombers among major American con- 
tributions to the aeronautical technology 
of this war. 

In addition to the differences in de- 
velopment policy and in specialized na- 
tional interest, there have been the 
differences between a nation at peace 
and one already at war. In time of 
peace, the military aircraft is commonly 
judged primarily as a flying-machine, 
and only secondarily as a fighting craft. 
In time of peace, the fitting of armor 
seemed an outrage against aeronautical 
science; but after the fall of 1939 it took 
only a few weeks of accumulating ex- 
perience of the men who were actually 
being shot at in the air to convince de- 
signers that the weight of a little judi- 
ciously-distributed steel plate would be 
weight well expended, even though it 
increased the landing speed of the air- 
plane by three miles an hour, or length- 
ened the take-off run by 100 ft: 

There was, for example, the case of 
the leak-proof fuel tank. In 1919, with 
recent unhappy memories of aircraft 
coming down in flames, it was a general 
assumption that protection of the tank 
against ready loss or ignition of its con- 
tents by enemy fire was_ essential. 
Reasonably efficient means of leak- 
proofing the tanks were developed; but 
leak-proofing was heavy, and bulky, and 
sometimes shortlived. It gradually dis- 
appeared from the art, only to return 
when another war began to furnish 
tragic reminders that bullets still punc- 
tured unprotected tanks and drained the 
fuel away, sometimes with fire resulting. 

To the problems of design and con- 
struction must be added those of getting 
the aircraft into service. At least three- 
quarters of such troubles as have been 
experienced with American aircraft in 
the British Service,—and there have 
been some troubles,—have been due to 
nothing inherent in the aircraft them- 
selves, but have arisen out of the prob- 
lem of fitting different types of equip- 
ment together, and of providing all of 
the information and all of the auxiliary 
supplies that were necessary for efficient 
use. Fortunately one may now speak 
of these difficulties primarily in a his- 
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torical sense, for most of the troubles 
that were apparent six months ago have 
now either been entirely overcome or 
are well on the way to disappearance. 

To realize the troubles that may be 
experienced in moving even the best of 
equipment from one environment to an- 
other, it must be remembered that a 
military airplane does not operate as 
an independent unit, but as a working 
part meshed into a vast and intricate 
system. Where British and American 
designs for auxiliary equipment differ, 
there must be a change of practice 
somewhere in order that the airplane 
and its consumable supplies may oper- 
ate together. Bombs have to fit bomb- 
racks; ammunition has to fit guns; and 
guns to fit mounts. Changes in gun in- 
stallation may involve a change in firing 
control running all the way to the 
pilot’s cockpit. Radio sets must go into 
the space provided for them in the air- 
craft; but they must also have the fre- 
quencies and the other characteristics 
to enable them to work within the 
framework of the communications sys- 
tem established in the country where the 
aircraft is to be operated, the alternative 
being to make extensive revisions in the 
ground equipment. 

Even the most trivial details can be 
annoying. Both British and American 
Services, for example, have a standard 
practice in the folding of maps for ready 
reference; but the practices are different 
enough to make it difficult to keep the 
standard maps of one country conven- 
iently available in a map-case designed 
to hold those of the other. Other points 
have been far more important. There 
was a case, for example, in which the 
necessary changes in radio and other 
electrical equipment required a change 
in the characteristics of the generator 
driven by the engine. That in turn modi- 
fied the engine’s vibration characteris- 
tics, and it was only after a period of 
very urgent shop and laboratory work 
that means of overcoming the resultant 
mechanical difficulties were found and 
introduced. 

Some differences require a period of 
familiarization for the pilot before he 
can feel at home with the new equip- 
ment. It appears to be true, for no par- 
ticular reason, that the natural position 
of the control stick in level, flight in 
most British aircraft is farther back 
towards the pilot’s body than in similar 
American machines, A pilot accustomed 
to flying with his arm in a certain po- 
sition finds any other position uncom- 
fortable until he gets used to it. A more 
important matter is the habitual use of 
quite different types of brake control 
in the two countries; and there are 
others. 

‘ Aircraft can be moved from place to 
place at very high speed, but their lives 
in useful service may be short when 





they arrive unless a considerable supply 
of spare parts has kept pace with them. 
Not only is a stock of spare hardware 
needed, and tires, and engine and pro- 
peller parts and instruments and the 
like, but also special tools, and working- 
benches, and jigs for re-aligning wings 
and bodies after they have been dam- 
aged and distorted, and other special 
fixtures. Shortage of spares is often a 
grave handicap for aircraft that are 
operating within a few hundred miles 
of the factory where they were built. 
The handicap is vastly greater, and a 
proper organization is proportionately 
more difficult to work out, when the 
needs must be communicated in coded 
cables, and the needed material dis- 
patched across an ocean. Even in the 
relatively simple and unmechanized 
days of our grandparents, there was cur- 
rent a sort of house-that-Jack-built 
jingle that worked up to a grand climax 
of how the battle was lost for the want 
of a horseshoe nail. Battles in the air 
may be lost for the want of lubricating 
oil of the precise specification on which 
the engines were designed to run; for 
the want of an adequate supply of ex- 
actly the right type of spark plugs; or 
for the want of the coils which will 
convert a radio set to enable it to oper- 
ate on the proper frequencies. 

Another difficulty often arising has 
been that of getting adequate instruction 
books and such material to all the places 
where they will be needed. The air- 
plane often outruns or becomes sepa- 
rated from the information that ought 
always to be in the hands of those 
charged with operating and maintaining 
it. I dwell upon such seemingly small 
matters because, small as they seem, 
they are capable of making a vast 
amount of trouble, and have on occa- 
sion actually done so; and because of 
the satisfaction with which I can ex- 
press my confidence that the problems 
of supply of material and of information, 
and of modification where necessary to 
fit a change in environment, and of ac- 
customing personnel to the unfamiliar 
characteristics of the trans-Atlantic 
equipment, are all progressing towards 
more and more complete solutions. 

Such problems are inherently those 
of the early stages of association. Ar- 
rangements for each new type of air- 
craft to be preceded by an account of 
its special qualities and operating de- 
mands, prepared from the point of view 
of the pilot, now insure that the first 
examples of the type to arrive will not 
be received as unproved strangers, but 
with the confidence that goes to the 
bearers of impeccable credentials. 

The role of the service representatives 
of the American industry is of enormous 
importance in this work of familiariza- 


‘tion, as well as in dealing with those 


mechanical troubles to which all highly- 
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Meets all specifications for a black oxide coating 













JETAL, the original and outstanding blackening process, is a protective bath 
for ferrous metals—a simple chemical process applied quickly, easily, inex- 
pensively to iron and steel parts of planes, engines, propellers, instruments. 
JETAL imparts a dense black surface coating—INTEGRAL WITH THE METAL 


—that not only protects against rust, salt spray and corrosion, but resists 


wear, abrasion and scoring, and substantially reduces the coefficient of 


friction between moving parts. h 


IMPORTANT TO THOSE WHO BUILD, MAINTAIN, AND PILOT MILITARY 
PLANES—JETAL’S characteristic jet-black color reduces visibility of steel 7 
propellers and exposed bright-metal fittings. 


JETAL requires only a brief, simple immersion in a moderately heated bath. 
No elaborate equipment, no electric current, no special skills are needed. 


JETAL—Ist in Speed of production and Economy. 


Ist in Resistance to Rust, Abrasion, Scoring, Friction and Corrosion. 


Write for test samples and consultation. 
No obligation. | 


ALROSE CHEMICAL COMPANY 


Providence, R. I. Telephone Williams 3000 






AVIATION, December, 194] 








stressed machinery is occasionally sub- 


ject. There has been a _ growing 
appreciation that delicate and complex 
mechanical equipment, for its most effi- 
cient operation, needs occasional atten- 
tion and operating counsel from 
engineers and mechanics who have 
known that equipment from its incep- 
tion. The resultant attempt to keep the 
number of service representatives in 
England of the American industry com- 
mensurate with the rapidly growing 
amount of American equipment there 
is a recognition of one of the fundamen- 
tal requirements of getting the most 
out of the aircraft and their engines and 
accessories. The guidance that Ameri- 
can-trained experts can give is particu- 
larly important under the conditions of 
a country at war, with skilled labor 
never available in quantities to meet all 
the demands, and with every resource of 
manpower and womanpower, and every 
expedient for speedier training for me- 
chanical jobs, necessarily pressed to the 
limit. 

I have been dwelling particularly on 
military air material, but civil aviation 
is also of national importance, even in 
time of war. It has the importance that 
always attaches to the swiftest possible 
transportation of persons, goods, and 
communications in times of special 
emergency; but it also has the signifi- 
cance of an instrument of national policy 
in international relations, and of a vital 
instrument of military communications. 
For embattled Britain, air transport sup- 
plies communication and conveyance be- 
tween areas of which the connection by 
surface means of transport is so slow 
and roundabout as to be virtually non- 
existent. The pressure is so great that 
the would-be traveler by a British trans- 
port plane finds it necessary in many 
cases, and wise in almost all, to support 
his application with a government-issued 
certificate of priority. We have reached 
no such stringency as that, though we 
have approached it on the trans-Atlantic 
service ; but we too are deeply dependent 
upon air transport in this crisis, at home, 
across both oceans, and for swift travel 
and exchange communications within 
the western hemisphere. 

There has been an impressive mani- 
festation of hemispheric unity in the 
steps that the American Republics have 
taken to uproot the ominously penetrat- 
ing German-controlled lines. 

It becomes increasingly important that 
the air transport systems within the 
United States, and those connecting us 
with neighboring countries and extend- 
ing overseas, should operate during the 
emergency with a sole concern for the 
swiftest possible adaptation to national 
requirements, in the order of their 
urgency, and for the rendering of the 
greatest possible aggregate of service 
with the greatest economy of men and 
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material. Thev operate under a legal 
framework drawn in terms of peace 
conditions. It provides for development 
primarily through the initiative of the 
individual airlines, with the agencies of 
Government giving their applications 
judicial consideration in accordance 
with an established judicial procedure, 
rather than for Government initiative 
and sponsorship of the establishment of 
services where the national interest re- 
quires them; but air transport, espe- 
cially in the international field, has now 
to meet the test that is to become the 
universal touchstone of all our pursuits 
and professions. It has to be the expres- 
sion of a national purpose that gives an 
unquestioned priority to the needs of 
the present emergency, and very little 
weight indeed to any considerations that 
do not coincide with the emergency’s re- 
quirements. Consideratiogs of competi- 
tive positions either for the present time 
or for the period after the war recede 
into comparative insignificance. Its suc- 
cess in the years immediately ahead will 
not be judged by ordinary standards, 
but by the accuracy with which it con- 
forms to the emergency’s demands and 
finds solutions for the emergency’s ab- 
normal problems. 





Bell Abroad 
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afterthought to sales. The Bell Air- 
craft organization has pioneered in this 
respect by divorcing the sales and serv- 
ice departments and giving them co- 
equal status. 

Service, with related problems of 
maintenance, is integrated with all the 
productive processes from design to op- 
eration of the finished product. When 
the ideal design for a part or mechanism 
is produced, not only are production 
planning and operational engineers 
called in to study it from the standpoint 
of practicability of fabrication and as- 
sembly, but the service engineer as well, 
to pass on it from the standpoint of 
simplifying and minimizing servicing. 

Likewise, if experience demonstrates 
an inherent disadvantage of a particu- 
lar part or accessory, or its location, 
from a maintenance point of view, serv- 
ice men consult with the design engi- 
neers to determine if some modification 
cannot be made which will simplify 
maintenance or speed up servicing. 

Always, one guiding principle dom- 
inates the thinking of Bell Aircraft 
engineers. No matter how fine their 
airplane, it is still worth less than the 
poorest aircraft so long as it has to re- 
main on the ground. It can only be a 





good airplane while it is in the air or 
all set for the takeoff. 

Since the time element is so im- 
portant, particularly in the servicing of 
military aircraft, structural features and 
location of accessories and equipment 
rank with performance and efficiency 
of operation in the overall effectiveness 
of an airplane. A particular feature of 
the Airacobra’s design which has proven 
its value in this respect is the method 
of wing attachment to the fuselage. 

A single set of jacks is all that is 
necessary for erection or disassembly, 
eliminating the need for an overhead 
hoist of any kind. If a wing or land- 
ing gear must be replaced or repaired, 
no crane is needed. Only in removing 
or installing the engine is such a rig 
required. This greatly facilitates re- 
pair and replacement in the field. 

Use of the tricycle landing gear has 
also been an aid to servicing, because 
the fuselage and wings remain in level 
position when the craft is on the ground. 
The fact that the airplane, itself, pro- 
vides a level platform on which service 
men may work perhaps seems unim- 
portant, but it is of great value, par- 
ticularly in the field, where special work 
platforms are not available. 

The great number of inspection plates, 
as well as the cowling plates, attached 
only by Dzus Fasteners, also aids dur- 
ing the servicing of the Airacobra. 
Availability of power plant control and 
fuel lines and accessory equipment is 
of paramount importance to a crew 
charged with keeping aircraft in opera- 
tional shape, during wartime conditions 
especially. 

The inescapable conclusion to be 
drawn from our experience is this: the 
responsibility of the plane manufacturer 
should not be regarded as ended when 
the planes and spares are delivered ac- 
cording to contracts. If the effective- 
ness of his product is to be fully realized, 
the far sighted manufacturer will volun- 
tarily see to it that his product gets 
every chance to perform properly. 

To see the wisdom of this course, we 
need only reverse the circumstances of 
the two nations. If we were waging 
a war and obtained British planes of 
quality and usefulness we would natur- 
ally try to utilize them. However, if 
for the lack of replacement parts, proper 
tools at the proper place, or trained 
mechanics to spare who could perform 
the work, we had to push them aside 
and do our utmost with familiar equip- 
ment, we would not be all to blame. 

But—suppose there were an English- 
man at hand or on call, ready and quali- 
fied to help us use it and tactfully show- 
ing us how to get the most out of it. 
You may be sure there would be small 
likelihood of it deteriorating in a shed 
or under a tree some place for lack of 
a cotter pin or a wiring diagram. 
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Laboratory Control 
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chemical treatments. This ensures their 
smooth, high quality and trouble free 
operation. Bronze bearings are ana- 
lyzed for their copper, lead, and tin 
content. Oil sludge is tested to indicate 
the amount of piston wear. One device 
of particular interest used in the chem- 
ical laboratory, is the electrophotometer. 
Thisiemploys:anm-electric eye to look at 
colored solutions. By this means rapid 
chemical analyses are possible. New 
products.are -examined:-to-find out their 
suitability and application to the manu- 
facture of engines. Routine analyses of 
the alloys used in the details of the 
product are also part of the work done. 

An etching laboratory uses various 
chemicals to treat the surface of metals 
thereby revealing the flowlines or bring- 
ing out defects such as cracks. Cor- 
rosion testing is done using a special 
temperature controlled salt-spray tank. 
This produces conditions which cause 
rapid corrosion in many materials. 
Various paints and treatments to pre- 
vent rusting may be tested with this 
apparatus. 

With a heat-treating laboratory much 
can be learned about the hardenability 
of various metals. Two automatically 
controlled electric furnaces are utilized 
for this type of work. Research is 
carried out in this field and its applica- 
tion to production investigated. 


Photeelastic Method: Proves Worth 


‘The photoelastic analysis being con- 
ducted at Ranger represents one of the 
most recent practical applications of this 








Rockwell and Reflex Vickers hardness test- 
ing machines in physical laboratory. 


method to airplane engine manufacture. 
Models of parts to be analyzed for stress 
are fashioned of transparent plastic, 
such as Bakelite. Circularly polarized 
light when transmitted through the 
model and focused on a ground glass 
screen presents a contour map of col- 
ored lines which reveal the principal 
stress differences. 

An engine part which failed in service 
revealed no flaws in material or work- 
manship when analyzed by the usual 
methods. It was then sent to the photo- 
elastic laboratory. An exact model was 
made. Stress patterns were observed 
and photographed revealing that the 
part broke where the tensile stress was 
55 percent higher than at any other 
point. As a result the part was re- 
designed so as to remove this 55 percent 
of stress concentration—virtual insur- 
ance against any future failures from 
the same cause. 

The Magnaflux Company’s Stress- 
coat system is used in strain analysis. 
Parts or models to be studied are evenly 
coated with special lacquers. After this 
coating has _ hardened,, the material 
under study is stressed to simulate 














actual loads. Small cracks in the 
lacquer begin to show up as the strain 
increases. The direction and spacing of 
the cracks disclose to the experienced 
operator much useful information con- 
cerning the part under scrutiny. 

In the physical testing laboratory 
things are learned about metals that can 
only be found out by compressing, 
stretching and bending to the breaking 
point. A tensile testing machine can 
exert a compression or tension force 
from 100 to 60,000 lb., and produces the 
stress-strain diagram for the material 
under test. An Izod impact testing de- 
vice determines just how resistant to 
impact are certain steels. Four high 
speed fatigue-testing machines, revolv- 
ing at 10,000 r.p.m., determine the 


fatigue limits of various materials under 
different loadings. 
(Turn to page 192) 





Izod impact testing machine. 





Tensile testing machine with capacity from 
100 to 60,000 lb. 
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SPECIFIED BY DOUGLAS FOR THE B-19 BOMBER 


MANIFOLDS 


Kronqutst 
Photo 


TO PRODUCE exhaust manifolds 

that will hold the fire of 8,000 horse 

power on sustained military missions 
of 7,000 miles and more was just part of the assignment 
filled by Ryan in supplying collector rings for the Doug- 
las B-19, “Guardian of a Hemisphere.” Other engineer- _—_ Not the bones of a pre-historic mon- 
ing requirements dictated Universal Joint Manifolds, Uisivereal Joint Manifold f seid 
developed by Ryan over three years ago, and on which 
U.S. Patent No. 2,219,752 has been issued. Ryan feels 
honored in having been selected to develop the world’s largest exhaust manifolds for the 
world’s largest bomber. @€ Your exhaust collector ring needs’ may not call for so huge an 
installation as on the B-19, still the problems involved may be even more intricate. If so, you 
too can benefit by Ryan engineering experience and production facilities. Rvan produces all 
types of exhaust manifolds to meet any requirement. We are producing at three times the 
volume of a year ago, and making deliveries in advance of customer's needs. Yet, recentlv 
expanded facilities assure capacity for a large additional volume of exhaust manifold busi- 
ness. Your and our engineers should get together. * 


RYAN AERONAUTICAL CO., LINDBERGH FIELD, SAN DIEGO, CALIF. 


Builders of Famous Ryan S-T Trainers 
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AVIATION manufactur- 
ing speed-up without sacrifice 
of precision. For proper rolling 
contact of gear teeth in these 
magneto mounting drive gears, 
the correct backlash is main- 
tained by Laminum shim. Sim- 
ply peels for adjustment. Saves 
30% and more in factory 
assembly or servicing time. 
Accuracy otherwise possible 
only by tedious, expensive 
methods! @ Shims (.002 or .003 
in. thick laminations) cut to 
your order. Stock shim ma- 
terials for repair and main- 
tenance obtainable from mill 


supply dealers. 


Laminated Shim Company 


INCORPORATED 


80 Union St. Glenbrook, Conn. 
Write for file-folder of shim applica- 


tion p 


ADJUSTMENT 





(Continued from page 190) 


Two hardness testing machines, a 
Rockwell and a Vickers Reflex Tester, 
complete the equipment of the physical 
laboratory. The Reflex tester is possibly 
the only one of its kind in the United 
States and is particularly interesting be- 
cause of its ability to measure the rela- 
tive hardness of metals without leaving 
a serious flaw on the surface of the 
piece tested. A finely-ground diamond 
point is pressed against the metal. The 
resultant depression, hardly visible. to 
the naked eye, is magnified powerfully 
and projected on a ground glass screen. 
The image cast on the screen is meas- 
ured and from this measurement the 
true surface hardness of the metal can 
be determined with a high degree of 
accuracy. 


X-ray Lab. to be Added 


A description of the microscopic 
equipment completes the listing of the 
major installations in the laboratory. 
However, the laboratories are now be- 
ing enlarged and part of the added space 
will be utilized for a new X-ray lab- 
oratory. This X-ray apparatus will 
enable the observer to see inside the 
various parts and find flaws which yield 
to no other method. Important infor- 
mation on strains and grain structure 
may also be gained using X-ray diffrac- 
tion equipment. 

Microscopic examination is particu- 
larly useful in studying the structure or 
“grain” of metals. By this means it is 
frequently possible to ascertain whether 
a failure or flaw was the result of a 
fault in the metal itself or due to ex- 





The macro camera in the Ranger metal- 
lurgical laboratories is used to photograph 
flaws and fractures in bearings or other 
small parts at many times larger than life 
size. 








ternal forces. A sample of the metal 
to be studied is first molded-in Bakelite, 
then polished until it offers a plane sur- 
face, mirror smooth. It is placed before 
a powerful microscope, which can give 
any desired magnification up to 2000 
diameters visually or photographically. 
Other equipment comprises a binocular 
microscope and a macrocamera. An- 
other complete metallurgical microscope 
is on order. 

The major purpose of the laboratories 
is absolute control of materials going 
into the fabrication of the engine. An 
equally important function is the study 
and investigation of all experimental 
and service failures to determine their 
cause and cure. But it is fully obvious 
that this persistent investigation and 
questing for better materials and meth- 
ods of manufacture inevitably leads to 
developmental research—a _ by-product 
which pays big dividends when har- 
nessed as it is at Ranger. 

The by-products of research and ex- 
perimental development can—and fre- 
quently do—determine the survival of 
those commercial organizations faced 
with the challenge of diminished and 
dislocated markets. In the admittedly 
difficult period which will follow close 
on the heels of the war’s end, flexibility 
of method and elasticity of thought, 
coupled with a dynamic will to antici- 
pate, even create new social wants and 
develop artificially retarded markets, 
will enable aviation producers, with few 
exceptions, to continue useful and pro- 
ductive activities within the structure 
ot the national economy. 

Much will depend, however, on the 
extent of collective and cooperative 
effort on the part of the whole industry. 
While Ranger is by no means the only 
aviation concern utilizing the laboratory 
extensively, the account of its equip- 
ment and some of its accomplishments 
should give rise to serious speculation 
on the part of many aeronautical pro- 
ducers whose plants are not similarly 
equipped. 

In the era of free markets regulated 
by supply and demand unmodified ex- 
cept by acts of God, management’s 
thinking could terminate with the de- 
livery of its product and collection of 
the stipulated fee therefor. No longer 
can responsible businesses operate in 
this fashion. Successful and enduring 
commercial concerns must integrate 
their organization and products with 
the social and economic environment, 
plan years ahead, anticipate every pos- 
sible eventuality and be ready with a 
carefully thought out program for each 
and every transition or dislocation 
which conceivably might eventuate. In 
a highly technical and mechanized in- 
dustry such as aviation, the laboratory 
is the logical nucleus around which wise 
planning for the future revolves. 
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ELECTRIC RF FLU 
ale HELP 
THIS SCALE... 


T the Stinson Aircraft Company’s Wayne, Mich., 
plant, General Electric’s RF (rectified fluorescent) 
lamps provide 30 footcandles of “indoor daylight” to 
speed defense work. In this unretouched photo of the 
cross-feed dial on a typical lathe, note how clearly RF 
lighting reveals the markings, making them easy to read 
quickly and accurately. 
The illustration below shows how this lighting produces 
little shadow and brings out every detail of the plane, 
including fuselage and wing construction. 


Let General Electric show you how you 
can speed production, reduce errors, and 
improve morale in your plant with high- 
er lighting level that is “better than day- 
light” because it is efficient, economical 
and dependable. Your local electric 
service company or your G-E MAZDA 
lamp distributor will show you how to 
get these higher lighting levels, either 
with RF fluorescent, or G-E MAZDA F 
lamps, incandescent lamp; or mercury 
lamps, or a suitable combination . . . 
engineered to your needs. General Electric 
Company, Nela Park, Cleveland, Ohio. 


AT LEFT: General Electric RF (rectified fluorescent) 
lamps in two-lamp luminaires are s on 10'x 15’ 
centers and mounted at a height of 13’ 6’. RF fluo- 
rescent lighting is cool, efficient, and economical. 


GENERAL ELECTRIC MAKES ALL TYPES OF LAMPS to provide “better than daylight” for in- 
dustrial lighting. These lamps include: (1) G-E MAZDA F (fluorescent) lamps, 
(2) RF (rectified fluorescent) lamps, (3) MAZDA C (filament) lamps, (4) MAZDA 
H (Mercury) lamps. See your G-E MAZDA lamp distributor for complete details. 


AVIATION, December, 1941 











SPECIFY 


g AMERIPOL’ 


V-TYPE 
PACKINGS 









































ACCUMULATOR — 


DIAPHRAGMS 


RING 
PACKINGS 


PISTON 
CUPS 


AND ALL SEALING 
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HYDRAULIC SYSTEM 


Ameripol*, adapted by Miller’s 
special formula, offers an im- 
proved sealing medium to the 
aviation industry. This new syn- 
thetic rubber retains its flexibility 
at sub-zero temperatures (—50°F.); 
has exceptionally low oil 
absorption; has very low friction; 
_can be fabricated to close toler- 
ances; and is resistant to heat, 
light, ozone, and non-corrosive 
_ to metals. 


Write for new: bulletin con- 
taining complete technical data 
on this modern synthetic. Ex- 
perienced Miller engineers are 
always ready to work with you 

_ in designing longer-lived, more 
dependable sealing parts of 
Ameripol*. 


* Registered Trade Mark of 


The B. F. Goodrich Company 
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delivery: 


MILLER RUBBER CO., INC. 


AKRON, OHIO 
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Servicing Canadian Kinners 
(Continued from page 75) 





blanketing or partial cowling of the 
barrels produced similar results. Warm 
air in front with cold air in the rear 
caused heavy condensation throughout 
the rear section, and this added further 
complications, such as rust in the timing 
gears, valve tappets, accessory drives, 
etc. Icing occurred in the induction sys- 
tem. Water froze on the oil screens, 
stopping the flow of oil. 

A conventional cowl with louvers cut 
in the rear section to permit a flow of 
air around the entire engine is now 
standard equipment. 

In a like way Canada has worked out 
a number of practices with respect to 
cold weather operation and servicing 
which have materially contributed to the 
ultimate efficiency. 

The vital importance of proper 
warm-up was not fully recognized at 
first. Airplanes were left out in below- 
zero weather during the lunch hour and 
then taken into the air immediately 
without warm-up. The danger of this 
practice was realized when some of the 
engines froze up for lack of oil causing 
a. forced landing shortly after take off. 
Today at all Canadian schools the lunch 
period is staggered so that an engine, 
once it has been placed in operation for 
the day, is never allowed to grow cold. 

Canada has found that the oil system 
in an airplane engine is its most vulner- 
able spot in winter operations. -Even 
where planes are wheeled from warm 
hangars and allowed to stand for only 
a few minutes the oil will congeal. Dif- 
ferent viscosities of oil were experi- 
mented with to lessen this danger. Oils 
as light as SAE 15 were used, but it was 
found that with light oil the film broke 
down under the pressure, while too 
heavy oils were quick to congeal. In 
each instance the net effect was the 





same—the bearings got no oil. 

A correspondingly wide range of ex- 
periments were carried on with respect 
to oil changes. Out of all this had come 
an eminently satisfactory standardiza- 
tion. SAE 40 oil is specified and oil is 
changed at 30-hour intervals. In addi- 
tion, engines must be started immedi- 
ately after planes are wheeled out of the 
hangars. 

In the ultimate, Canada’s experience 
sums up largely to this: once an engine 
has been warmed up so that the oil 
is circulating properly, the coldest 
weather makes little difference in its 
operation, but on the ground an airplane 
in Canada in winter demands entirely 
different attention than it does in Cali- 
fornia or Florida. 

The application of this principle has 
produced far-reaching results. Engines 
operate under every conceivable condi- 
tion—the sleet, snow and rain of winter, 
the dust and heat of summer—in meet- 
ing the gruelling demands of primary 
training. Yet, with weather’s destruc- 
tive influences surmounted and largely 
eliminated, they deliver a third more 
hours between overhauls and require 
far less servicing. 

The Canadians may have done things 
the hard way. They might have had an 
easier time if they had established train- 
ing schools in the milder regions of the 
United States. But you will find few 
of them who won’t contend that the hard 
way was the best after all. The training 
continued in temperatures as low as 20 
below and in two and a half months they 
flew 13,000 hours. The men who trained 
under these conditions were more than 
prepared for duties in Europe. They 


became veterans in flying conditions 
worse than anything Europe has to 
offer. 













After a heavy rain, the field at Stanley, Nova Scotia, was so muddy that even a tractor 
(shown behind the oxen) was bogged down. A yoke of oxen was brought in to tow 
this trainer out of the mud. All operating conditions are not so difficult. 
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PENCO “3-Shift” Tool Stand 
All-welded Steel Construction 


Keep tools right on the job twenty - four 
hours a day. Each of the three drawers 
locks separately—a single drawer for 
each shift. Cuts tool losses. Amazing 


time- saver! 


Penn-Kelsey Wardrobe-Locker 


60” Wide — Accommodations for 10 


Occupies half the floor space ordinarily 
required. This extra floor space can be 
used for productive purposes. 


Ten privatelocked compartments, 


we nm seat and perforated metal shoe 
rack. Minimum initial cost per person. 


Write for details and prices. 


Penn Metal Corporation 
of Penna. 


In Business Continuously Since 1869 
32 Oregon Avenue, Philadelphia, Pa. 





More Books 


War Wines. By David C. Cooke. Pub- 
lished by Robert W. McBride & Co. 218 
pages, illustrated, $2.75. 


This book is for popular consumption. 
It is profusely illustrated and the text 
provides a running commentary to the 
captioned photographs. There is a fair- 
ly complete coverage of all military and 
naval types of aircraft of the American 
and British fighting forces. However, 
because of the rapid pace of develop- 
ment of military planes under wartime 
exigencies and the considerable number 
of new designs recently announced, the 
book does not include mention of sone 
of the most interesting new military 
and naval aircraft. The captions are 
well written, pointing out interesting 
mechanical and aerodynamic features 
of the various types. 


Fuicat: Arcrart Enaines, A GENERAL 
SurvEY OF FUNDAMETALS OF AVIATION, 
by Ray F. Kuns. Published by American 
Technical Society, Chicago, Ill. 363 
pages. 


For a readable, easily understood 
book on aviation engines, written some- 
what in the style of the Book of Knowl- 
edge sets, the beginner will find this 
volume of definite value. The material, 
while condensed, is not so packed with 
technical verbiage as to mystify, nor 
so general as to be impractical. A fur- 
ther aid are the numerous diagrams, 
drawings and cutaway photographs 
illustrating points made in the text; 
and, as has often been pointed out, a 
good picture is worth ten thousand 
words. 


ErrectivE ForemMansuip. Edited by 
Harold B. Maynard. Published by 
McGraw-Hill Book Co. 263 pages, $2.50. 


This work is thé result of collabora- 
tion of fifteen experts on various phases 
of effective foremanship practice. It is 
thoroughly practical, yet fundamental 
principles underlying the methods of 
dealing with everyday problems of the 
foreman are carefully explained. It 
should prove equally valuable to the 
foreman who is just assuming his new 
responsibilities or to the experienced 
foreman who wants to improve his abil- 
ities. 

Maynard is president of the Methods 
Engineering Council, Pittsburgh, Pa. 
The fourteen collaborators are men of 
widely varying talents, but all are rec- 
ognized leaders in their respective fields 
of management, industrial engineering, 
education, plant layout, and so on. 
Throughout the text, actual examples 
illustrating the application of prin- 


ciples are utilized to enable the reader 
to quickly grasp and apply the sugges- 
tions and ideas under discussion. 


INDUSTRIAL ACCIDENT PREVENTION, by 
H. W. Heinrich. McGraw-Hill Book Co., 
New York. 448 pages, $3. 


The author is assistant superin- 
tendent of the engineering and inspec- 
tion division of the Travelers Insurance 
Co. This is the second edition of his 
book, revised from the 1931 edition. 
The first edition was the standard work 
on accident prevention, and it is ex- 
pected that this new edition will like- 
wise gain wide acceptance in industry. 
It is pertinent to the aviation industry 
at this time because many plants have 
recently become large enough to see 
a need for safety education. 


ArrcraFrt Recognition, by R. A. Saville- 
Sneath. Published by Penguin Books, 
Harmondsworth, Middlesex, England, 
174 pages. 


Now that this country has aroused 
itself to the point of plucking specula- 
tively at the curly beard of Mars, it 
would perhaps be just as well if we 
got down to the business of learning 
aircraft spotting. It may not be long, 
now, when a practical education in this 
subject will prove right handy. 

For this purpose we could hardly do 
better than to begin our studies with 
this small pocket manual, the pages of 
which are packed with the practical in- 
formation needed. 

The first six chapters are devoted to 
familiarizing the student with various 
parts of airplanes in order that we 
may know where to look for certain 
distinctive points by which airplanes 
may be recognized. In the second part 
of the booklet, silhouettes and descrip- 
tive notes are given of the various air- 
craft now in service abroad, all of 
which, however, are not included. 

A glossary of descriptive terms in 
the back will prove helpful in explain- 
ing terms like “aspect ratio” and “slab- 
sided” as applied to aircraft. 


AviaTION INsuRANCE MANUAL. Published 
by Aero Insurance Underwriters. Pocket 
size. 


This is believed to be the first Man- 
ual ever published in connection with 
aviation insurance. It is a compact 
pocket-size booklet containing essential 
information for handling aviation cov- 
erages. 

The Manual is divided into five dif- 
ferent colored sections and is well in- 
dexed. A unique feature is a section 
containing a complete list of aircraft 
models and their present day prices. 
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then a swarm of Blue Douglas A-20A’s 
would unload more flour sacks in an- 
other simulated bombardment. From 
the very outset Gen. Dargue used his 
pursuit superiority to embarrass Gen. 
Harmon, who was put to it to give 
properly escorted bomber support to his 
attacking Red Army while simultane- 
ously defending with fighters the vul- 
nerable bridgeheads created by -'the 
ground advance across-the Red River. 

More remarkable than the high oper- 
ational standard ofthe air forces. was 
their outstanding safety record. For 
instance, the Third Air Task Force had 
expected heavy casualties due to oper- 
ation from makeshift fields aroynd 
Lake Charles. However, Blue landing 
and takeoff fatalities were kept to 5, anid 
of these, 3 were men in National Guard 
observation squadrons. In all, 10 men 
were lost—and this in spite of the fact 
that pursuit planes carried out their 
attacks on other formations with a real- 
ism and tenacity quite alarming: ‘to 
ground pitnesses. ; 

Credit for sustatned. and safe flying 
was ‘attribptable in we Si “‘Partalgp the 
entiggsiak of intend. crews and 
to the efficiency’ rganfation. Typi- 
cal. was ong crew. of the First Observa- 
= Squadrgst t. Though exhausted*by a 

ie day, ey insisted on rushipg 


. igh an ynordered 100-hour check 


Stinson 0-49. The work began at 


sadnight, and proceeded under.. senii< 


ickout conditions in a front-line sheep 
pasture from-which the plane was tem- 


pogarily~ operating. Such enthusiasmg,4 


Penabled this liaison squadron to fly ari 
frage of 22 hours, 7 minutes per 
‘tactical missions when otherwise 

sof planes would greatly have 
doctrination of ground 

“forces if: pr one of short-range air ob- 
servation. In “the GHQ &phase alone, 
they flew 219 tactteal missions for a 
total of 256 hours. 
To obtain “full 


2 


curtailed: 


realization of Air 


Corps safety achievement it is necessary 


to emphasize the point that flying crews 


‘often worked well beyond the point of 


maximum efficiency. A Red‘ observa- 
tion squadron using Stinsons was so 
anxious to serve the cavalry. division to 
which they were attached that they man- 
aged regularly to pass the limit of two 
two-hour missions per day per crew. 
But so thorough had been training that 
even when fatigue caused pilot error, 
the airmen of this squadron were able 
to bank on their basic flying skill to re- 
deem the situation. In taking off from 
a tree-botdered pasture, one pilot for- 


floctrine. In 


got to lower his Stinson’s flaps, and yet 
got his ship out of the postage-stamp 
neld undamaged. Although they oper- 
ated throughout the entire maneuver 
period, this squadron’s only mishap oc- 
curred when a plane rammed an undis- 
covered stump. 

While praising the Air Task Forces 
and observation squadrons for their 
performance in the Louisiana maneuvers 
it is well to bear in mind that their 
work was only an indication of the 
high promise of the Air Corps—a 
promise of efficiency and power that can 
soon be realized if popular obsession for 
numerical strength does not interfere 
with sound expansion and training 
these same maneuvers 
stif€re were many signs that haste and 
“overgrowth can transform the Air 
Corps into an amorphous mass of un- 
military and unindoctrinated personnel. 
Already alarming is the fact that at no 


pifield did commanders compel dispersion 


of aircraft.’ Of course, the necessity for 
frequent flights from hopelessly over- 
crowded fields weighed against measures 
that would retard servicing. Never- 
theless, in view of the fact that the vice 
of lining ’em up has cost Poland, Hol} 
land, Belgium, France and Yugoslavia 
their air forces, the observer must ex; 
perience a pang of horror to see Army 
and Navy ships land and taxi up to form 
serried ranks, wing-tip to wing-tip. 
Certainly at the CAA field near Arcadia, 
where National Guard observation 
planes based, there was no reason for 
the planes to huddle like covies of quail. 
One end of Esler Field was especially 
camouflaged and fitted with tree-shaded 
evetments to,.-protect three pursuit 

anes, yet the 21st Aviation Engineers 
iad the greatest difficulty in inducing 
any pursuit to leave the. concentration 

“planes around the hangar and take 
to the wodds. Generally this Esler 
Field project and the camouflage instal- 
lations at the Nachitoches airport failed 
to arouse proper interest. Visiting and 
native planes boiled in and out of Esler 
Field; but practically no one bothered 
to. wandér over and survey the progréss 
the Engineers were making. Camou- 
flaged dispersion facilities at the Red 
Nachitoches Field were better utilized, 
but so apathetic was the bulk of Red 
air force personnel that one generally 
learned of the engineers’ work only by 
a visit to the field. Since second lieuten- 
ants today will two’ years hence be 
squadron leaders in command of such 
fields, this state of affairs is regrettable. 
It is more regrettable that the work 
done was attempted on a shoestring 
with insufficient time and not enough 
personnel. 

Rather distressing to notiéé was the 
attitude of manygxeserve pilots towards 
the light planes whj¢h made their ap- 
pearance in manus A young — 


AVIATION, December, 1941 





coda tet eee 




















Long recognized as standards of reliat 

PESCO Aircraft fuel Pumps offer these 

@ Simplified design—no snap rings, inte 
similar bonds. 

* doiaire parts to Be iey for replocenea 


STANDARD PESCO FUEL PUMPS 


FOR MODERN AIRCRAFT 


® Maintenance cost reduced. 
@ Unusually low power consumption. 
® High cee hice 


‘ Tage illustrated abate St ed 
meee. of same output rating. 





No. of Parts*. Weight 
32 3.0 Ibs. 
4 3.2 tbs. 
42° 




















PUMP ENGINEERING SERVICE 


DIVISION BORG-WARNER CORPORATION * 12910 TAFT 


PESCO Fuel Pump 
with diaphragm 
type relief valve 
(see large illus+ 
tration above). 


PESCO Fuel Pump 
with relief -valve 
in line and stand- 
ard side ports. 


PESCO Fuel Pump 
with end ports 
for special space 
requirements. 


CORPORATION 


AVENUE * CLEVELAND, OHIO 


PESCO Fuel Pump 
with variable dis- 
pigcement, de- 
signed for, high 
altitude flying. 


PESCO “0 rd 
Pump for! fuel 
transfer. Usually 
motor driven. 


PESCO Low Ca- 
pacity Fuel Pump 
specially designed 
for smaller planes. 








lieutenant delegated to fly a press photo- 
grapher in one of these handy craft was 
literally terrified when he saw the tiny 
engine this Aeronca had. A P-40 man, 
he had no confidence in this ship, al- 
though it was furnished with parachutes 
for the two seats, with two-way radio 
and numerous instruments. The photo- 
grapher, who was accustomed to flying 
Aeroncas, showed his flying credentials 
and attempted some elementary instruc- 
tion on light planes, but the pursuit man 
would have none of it, and refused to 
believe that the ship wouldn’t spin 
easily and would climb above 2500 feet. 
In the disinclination to use and appre- 
ciate the utility of cheap light planes 
there is some indication that the pro- 
gressive spirit noticeable in older regu- 
lar fliers is not always matched in the 
new, mass-produced reserves. 

These and similar problems are minor 
and do not detract materially from the 
fine maneuver performance of the Air 
Task Forces and observation squadrons. 
The real shadow cast on this record 
is only indirectly a fault of the air 
units. But since the Air Corps is the 
air arm of the Army, it cannot escape 
responsibility for the failure to antici- 
pate and cure the suicidal attitude 
displayed by ground rank and file to- 
wards air power. Following the wide 
popular trumpeting of the air menace, 

















The Generals couldn't wait. 


During a specially staged show to prove devastating effec! 


of bombing, many high officers of the ground forces were so little interested that they 
walked out on the show. This grandstand was built on top of a hangar at Barksdale 


Field. 


the average citizen might think that the 
new Army would be fully conscious of 
what air power can do. It is—when 
the topic is raised in conversation. In 
maneuvers it failed to translate this 
mental appreciation into concrete action. 
While maintaining better spacing than 
in former years between vehicles on the 
march, motorized troops consistently. 
neglected to stop and dash for the shelter 
of neighboring fields and ditches when 
enemy planes came over. Few were the 
men who bothered to avail themselves of 
a real, live plane at which to practice 
aiming the protective machine guns. 
The trucks rolled placidly on, some of 
the men gawping at the bombers and 
fighters with never a thought of the 
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Leading plane and engine manufacturers rely on safe dependable Starrett 
Tools to help them meet the exacting deniands of modern aircraft pro- 
duction. Write for Starrett Catalog No. 26 “V”. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 


Precision Tools . . . Dial Indicators . . . Ground Flat Stock 
Hacksaws . . . Metal Cutting Bandsaws . . . Steel Tapes 


MASSACHUSETTS 


ATHOL °® 





Starrett Vernier Height Gage 
and LAST WORD Dial Indi- 
cator simplify final inspection 
of a box type drilling jig at 
Curtiss-Wright 
Inspector is checking location 
and alignment of drill bush- 
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A total of over 4.000 officers were invited to this show. 


charnel house that .50 calibre bullets 
would make of each vehicle along the 
line. Though the First Armored Divi- 
sion is considered an elite unit, in many 
cases its tanks and trucks would halt 
when on the march in a space between 
two trees. Either tree would have pro- 
vided full concealment for anything 
parked beneath. 

When some attempt at camouflage 
was made, too frequently the camou- 
fleur would forget that what is protected 
from ground observation is not neces- 
sarily hidden from the airman’s pry- 
ing eyes. Generally troops just didn’t 
bother with real concealment from 
planes, and so ground forces could not 
only be bombed with great success, but 
observed with even greater profit. 

Only the highest echelons exhibited a 
realistic grasp of air power. At most 
division and corps command posts the 
discipline and measures taken for pro- 
tection against air action were so excel- 
lent as to appear freakish in comparison 
with the negligence of minor units. 
Message centers, staff tents and com- 
mand cars were carefully scattered in 
thick woods, and at Gen. Patton’s head- 
quarters men’s faces had to be turned 
down to avoid detection of activity 
whenever an air alarm was sounded. 

Recognizing that carefully assessed 
maneuver “casualties” from air action 
really didn’t impress ground rank and 
file in the slightest, the authorities 
sought to bring home vividly and con- 
vincingly the effect of air fire power. 
For this purpose a demonstration of air 
bombing and machine gunning was 
staged in the middle of the maneuvers. 
Invited were ‘some 90 generals, And 
4,000 junior officers. Because high 
winds retarded the schedule of this: spec- 
tacular and informative show, many of 
the generals left their special grand- 
stand before the affair had ended. 

With apathy toward air power preva- 
lent among ground forces, it is obvious 
that however well the Air Corps may 
fulfill the high promise it showed in the 
maneuvers, it cannot rest satisfied while 
there is danger that its supporting 
ground armies may be bombed and shot 
out from under it. 
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TWO-IN-ONE RUBBER you're taking off or coming down to a landing on 
EARPHONE cuPs the hard old earth . . . you need the best tires you can 
ease the oon we bese sm get. That’s why veteran pilots recommend and use 
A fy extended with belie, Generals. : 
oF coll hout helmet Washable, Put tires on your ship that will see you through eee 
sanitary, odorless. safeguard your life and your plane with General’s three 
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RUBBER WIND SOCK as. Suey under all conditions 
. 2. Service for long-time performance 

FOR TRAILING saan i : & - rot 
antenna spin, twist or W 7 “s 3. Economy for more landings per dollar 

Ir won't let your ickly adjusted to the p + ‘ é 4 ‘ . 
rubber cone can ie. Diameter at Drag Spider, On big ships and little ships, use Gen- 
“drag.” Length, ¢ ‘replacement. eral Airplan@¥Tires . . . first choice of 
414". Never needs $2.50 each thousands of military, commercial and 
se direct to General - . sportsman pilots. You can purchase 
operator or write direc . Generals from your fixed base operator. 
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THE GENERAL TIRE & RUBBER CO. 
AKRON, OHIO 
in Canada: The General Tire & Rubber Company, Ltd., Toronte 
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The Multichek Electrigage is like a 
battalion of U. S. troops. They quickly 
establish order and have everything 
under control. The Multichek Electri- 
gages check a number of dimensions on 
a work part simultaneously, flashing the 
answers on a control panel. ~ 

This panel carries an elevation draw- 
ing of the work piece with each critical 
dimension shown. A signal light is pro- 
vided for each of these dimensions. 

A signal light showing red indicates its 
dimension is undersize, green an oversize 
dimension and amber that the dimension 
is truly within tolerance limits. When 
four or more measurements are being 
checked a master signal may be provided 
at the top of the panel to show white 
when all dimensions are correct. Thus 
the inspector looks only at the master 
signal unless it indicates trouble some- 
where below. 

Other models of this instrument are 

as effective on extremely large shell 

as this model is on small pinions 

less than a quarter of an inch long. Every 
seh ch produced in large quantities oe 


should be inspected on the Multichek 
Electrigage regardless of bulk. 


Write for details 


control” 











Aeronca 
(Continued from page 110) 





vator movement has been lightened by a 
change of leverage between the stick 
and the shaft. These changes are said 
to have resulted in a complete new sys- 
tem with finger tip control on the stick 
and easy rudder movements. 

The fuselage has been widened four 
inches at the bottom of the cabin, thus 
increasing the cabin and seating arrange- 
ment. The student seated in the rear 
seat is still about 5 in. higher than the 
instructor in the front. Instruments 
have been rearranged with the altimeter 
and tachometer on the outer edges of the 
panel; airspeed has been moved to the 
center of the panel and the ignition 
switch is now on the right hand side of 
the cabin above the door where it is 
easily accessible to both occupants. 

Standard brakes will be of the im- 
proved Shinn type that has been widely 
accepted and approved. 





Flying Wing 


(Continued from page 83) 





the present “all-wing” design is an- 
other feature which has been thoroughly 
investigated. Although there is still much 
work to be done along this line it now 
appears that such auxiliary lift devices 
can be applied as effectively to this plane 
as to more conventional designs. One 
of the basic reasons for this is that the 
lift increase achieved by any means on 
the “all-wing” plane affects the entire 
plane, without considering the can- 
celling effect of auxiliary control sur- 
faces, fuselage, etc., of the conventional 
plane. In our plane the entire wing lifts 
during normal flight. 

Engineering of the present flying 
mock-up was begun in July, 1939 and 
first flight tests were made by Vance 
Breese from Muroc Dry Lake in July, 
1940. After early tests had proved the 
plane to be satisfactory as to stability 
and control the flight test program was 
turned over to Moye W. Stephens, Sec- 
retary of Northrop Aircraft, Inc., who 
has now made more than 200 flights 
during the past year. 

Further engineering and development 
work is now under way. We hope, when 
we are able to turn from the desperate 
urgency of present military work, to be 
able to demonstrate air transport planes 
of “all-wing” design which will have 
top speeds as much as 100 m.p.h. greater 
than will be possible with conventional 
designs of equal power and capacity. 


AVIATION, December, 1941 








*Oxygen masks protec. North American test pilots on high-altitude test flights. 


There are oxygen masks for pilots when the going gets tough, but a plane’s finish — 
has to take conditions as they come — sun, rain, gale-driven dust and sudden temper- 
ature changes. That’s why North American. planes are Berryloid-finished. In fact, 
three out of four planes built, have the superior protection of Berryloid Finishes. 


BERRY BROTHERS sR BOSTON + JERSEY CITY + CINCINNATI 
DETROIT, MICHIGAN | WALKERVILLE, ONTARIO CHICAGO - ST. LOUIS - INGLEWOOD, CALIFORNIA 
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Aircraft Maintenance 
(Continued from page 59) 





strategic points throughout the United . 


Sattes. Some idea of the problem con- 
fronting these depots may be gained by 
a comparison of the problem to that of 
airline maintenance. Seventeen airlines 
operating approximately 500 transport 
aircraft require some 19 repair bases to 
overhaul and maintain their aircraft. 
Of these 19 bases, 7 will compare fav- 
orably with the smaller of the Air Corps 
repair depots. These bases include only 
the central overhaul facilities of the 
airlines and do not take into considera- 
tion the extensive service facilities re- 
quired along the route of each line. 
Now, disregarding the smaller of the 
airline bases and assuming that the 7 
large bases maintain all airline equip- 
ment, this would give us a ratio of one 
repair base to approximately 71 air- 
craft. This year the Air Corps will 
have over 12,000 aircraft! Assuming 
that under pressure each airline could 
handle the maintenance and overhaul 
of 200 aircraft, it would require 60 such 
maintenance bases to handle this year’s 
production alone. 

Of course, the Air Corps bases are 
being built on a scale more vast than 
has heretofore been dreamed of. But 
when one considers the number of en- 
gines, propellors, instruments, hydraulic 
units and thousands of other compon- 
ents which will require attention, some 
semblance of the magnitude of the 
Maintenance Command’s responsibility 
may be had. There is apparently no 
limit to the number of aircraft to be 
built. As the number increases, the re- 
pair base problem grows in proportion. 
One solution to the problem in the 
future may be the establishment of large 
number of smaller yét completely 
equipped units. Such an arrangement 
would permit easier accessibility of the 
repair bases by the operating units. 

At present the transport service sup- 
plies admirable service to the mainte- 
nance groups. The rapid transporta- 
tion of equipment to be overhauled from 
the operations base to the maintenance 
depots is as much a part of the mainte- 
nance job as the overhaul of the equip- 
ment. The maintenance bases have 
probably not yet begun to feel the first 
heavy load imposed by the new group 
of production aircraft being delivered 
to the air forces. Engines in these air- 
craft have not yet reached the time 
limit before overhaul. Probably a great 
number of them will reach this period 
at approximately the same time and 
some semblance of war time require- 
ments will be evidenced. Of course, the 
only answer to maintenance on such a 


large scale is the application oi produc- 
tion methods. The Army, Navy and 
some of the airlines have operated on 
this basis before, but never on the scale 
that will be necessary to properly care 
for the huge number of aircraft being 
delivered. 

One of the greatest. problems of 
proper maintenance is the procurement 
and allocation of parts to the proper 
place at the proper time. Strangely 
enough, one small part can hold up a 
quarter of a million dollar aircraft 
which might be sorely needed for a tac- 
tical mission of importance. Certain 
parts required for operations mainte- 
nance such as spark plugs, brake discs, 
fuel hoses, lines, clamps, etc., fall in 
the category of those mentioned above. 
A careful study of the parts situation as 
applied to each type of aircraft will per- 
mit the formulation of a list which, if 
supplied to the operating units, will al- 
leviate any possibility of delays due to 
parts shortages. The overhaul bases 
are, of course, the major source of sup- 
ply of parts and our own Air Corps now 
has vast stores of spares for all aircraft 
and equipment being operated. 

One of the biggest problems encoun- 
tered in Britain in the operation of large 
numbers of new type aircraft has been 
that of untrained personnel. When one 
realizes that the mechanics whom we 
consider to be competent now gained 
their training over a number of years 
experience and that those now being 
enlisted come from the rank and file of 
lawyers, clerks, farmers, and other citi- 
zenry not likely to have had much ex- 
perience with problems, it is easy to 
realize that one of the major contingen- 
cies with which we are confronted is 
that of training. In all probability it 
is infinitely better to specialize these 
new men inasmuch as it is easier to 
teach them how to care for one item of 
equipment thoroughly than to require 
them to spread their training over a 
large number of items of equipment. 
This would mean then that we would 
have specialists on engines, propellers, 
instruments, hydraulics, armament, and, 
in fact, on virtually every aircraft com- 
ponent, rather than have the old type 
of aircraft mechanic who was supposed 
to know everything. 

-The British are now sending many 
men to America for training and they 
certainly have not failed to realize the 
necessity for specialization. The United 
States Army Air Corps has _ not 
neglected this phase of preparation as 
they have undertaken a very intensive 
program of training a large number of 
men as aircraft mechanics. The manu- 
facturers have contributed materially 
toward this training program by assist- 
ing in the arrangement of programs 
pertaining to their particular product. 
This could be carried even further by 


the establishment of units at the present 
Air Corps schools in large aircraft 
manufacturing centers. 

Only a few of the problems connected 
with the establishment of a maintenance 
program to care for our new air force 
have been emphasized above. There 
are others just as large in their scope 
but perhaps not quite so interesting to 
study. For example, the supply and 
handling of fuel, oil and lubricants for 
the air force is a job which is witHout 
glamour and romance supposedly at- 
tached to aviation, yet is so vital to the 
operation of aircraft that poor planning 
or unsystematic handling would seri- 
ously impair the functioning of the air 
force. The tremendous amount of detail 
work in keeping records of overhaul 
time and the determination that engines 
arrive at repair bases at the proper time 
for overhaul is one which must be par- 
ticularly well planned in order that the 
repair bases do not become bogged down 
with a large number of engines at one 
time. 

These and many more problems con- 
stitute the huge job that has been given 
our Maintenance Command. The major 
problems are: (1) equipment and bases, 
(2) parts and parts distribution, (3) 
personnel, and (4) transport. Our 
Maintenance Command has attacked 
these problems with a vengeance and it 
is indeed gratifying to see that so diffi- 
cult a task is being handled so skilfully 
in the beginning. This portends 2 
smoothly functioning future for the 
maintenance of our aircraft. It is strange 
that a job so important and so difficult 
receives so little publicity and ballyhoo, 
yet the type of men required to accom- 
plish a job like this are usually those 
who shy from just such recognition. 

Certainly we are well on our way 
towards the largest and finest air force 
in the world backed by the most com— 
plete and able maintenance organization: 
ever conceived. 


Window Shopping 


“Carry the Message to ,Industry” — Large 
portfolio of photographs showing applications 
of Speed-packing with Corroflex, a flexible cor- 
rugated material used in place of crates for pack- 
ing large ungainly parts. Corroflex can go a long 
way toward relieving the drastic shortage in 
shipping containers; also, savings in spape, ané 
weight afe said to oftem run over 60 percent. 
Sherman Paper Products Corp., Newton Upper’ 
Falls,’ Mass. 


Thompson Ty F Tool Room Grinder — 
Catalog No. F-41, a pamphlet describing the- 
Thompson “F’” developed to meet demand for 
small, sensitive high speed tool room and pro- 
duction surface grinder. Specifications and nuw- 
merous illustrations. The Thompson Grinder Co., 
Springfield, Ohio. 


Airco Welding Procedures—One of best bits of 
literature telling welders proper welding metho 
for metals =n, various conditions. 60¢, Air 
Reduction, New York, N. Y. 


“Stop Dust With The Dustkop”—is title of 3: 
4-page folder showing compact, low cost, self- 
contained unit dust collectors. Specifications, 
cutaway showing construction, together with il- 
lustrations of unit used with grinders. Aget- 
Detroit Mfg. Co., Book Bldg., Detroit, Mich. 
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AMERICAN CABLE 


“KORODLESS” 
CONTROLS CAN STAND 


mS CtadHe 


%& Whether in high speed bombers or in light 
pleasure craft, American Cable aircraft control equip- 
ment is most dependable. And the adverb “most’’ is 
justified because it was American Cable engineers who 
pioneered and developed preformed cable and strand 
and the “Tru-Loc” Fitting. They have led the way in 
developing more efficient craft and engine hoisting slings, 
mooring pennants, towing and anchor cables, push-pull 
controls and other accessories. 
American Cable control assemblies are available in 
galvanized, tinned or “KORGDLESS” (stainless steel) 
cables. All are preformed for easier handling, greater 
fatigue resistance, longer life. All are built to your exact 
requirements and meet every Army and Navy specifica- 
tion. Being preformed they can be fitted with the swaged- 
on Tru-Loc terminal that saves weight and cable, elimi- 
nates the stretch found in thimble splices and develops 
100% efficiency. 
Use American Cable controls and fittings in your 
craft. They are made by the manufacturers who are 
“In Business for Your Safety.” 


AMERICAN CABLE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


WILKES-BARRE, PENNSYLVANIA 


Aircraft Department—230 Park Avenue—New York City 
General Motors Bldg., Detroit; 2475 Porter St., Los Angeles 
630 Third St., San Francisco 
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AIRCRAFT CONTROLS 
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Air Filters 


(Continued from page 115) 





by the filter fairly evenly throughout the 
entire depth of the filter media and 
thereby provide maximum dust-holding 
capacity with minimum rise in resist- 
ance. Such a filter, if properly made, 
should last virtually as long as the plane 
in which it is mounted. It can be cleaned 
by washing in gasoline, and oiled by 
dipping in airplane engine lubricating 
oil, both of which are readily available 
at any air base. The only additional 
equipment required for maintenance is a 
small supply of spare filter cells and 
suitable tanks for washing and charging 
the filters; so the transportation and 
‘maintenance problem is reduced to an 
absolute minimum. 

The development of a suitable viscous 
impingement type filter which provides 
maximum cleaning efficiency, maximum 
dust-holding capacity and minimum 
weight and size presented a very inter- 
esting research problem. The filtration 
of air is a rather new art and was 
started only 20 years or so ago, but 
during that time certain standard prac- 
tices have developed in applying air 
filters to ventilating and air conditioning 
service. For instance, it has been cus- 
tomary to limit the velocity of air flow 
through the free area of viscous im- 
pingement type filters to a maximum of 
350 f.p.m., and to make the filters ap- 
proximately 4 in. thick. The resistance 
to air flow had to be kept low (4 in. to 
# in. w.g. when dirty) because the 
blowers used in ventilation service are 
incapable of overcoming high resistance, 
and filters had to have a sufficient dust- 
holding capacity to operate under normal 
dust conditions for a period of from 4 
to. 6 weeks. before cleaning was neces- 
‘sary in order to keep their maintenance 
cost within reasonable limits. In de- 
signing a filter for military airplane 
service, however, it was necessary to 
disregard standard practice for venti- 
lating and air conditioning service, and 
virtually start from scratch in an attempt 
to develop a thinner filter which would 
afford satisfactory protection at much 
higher air velocities, thereby reducing 
both the weight and the size of the filter 
unit. After consultation with various 
airplane manufacturers and government 
officials, the following fundamental speci- 
fications for airplane filters were estab- 


lished : 


(1) Maximum permissible resistance 
when dirty—4 in. w.g. 

(2) Minimum permissible efficiency 
—90 percent. 


Having established these two limits, the 


performance of a filter, therefore, may 
be judged by the velocity of air flow 
and the amount of dust it is capable of 
accumulating before the resistance ex- 
ceeds 4 in. w.g. or the efficiency drops 
below 90 percent. As a general rule, 
the efficiency proves to be the determin- 
ing factor, and most of the filters tested 
dropped below 90 percent efficiency be- 
fore the resistance reached 4 in. w.g. 
With the idea of making a filter hav- 
ing the absolute minimum thickness, 
much of the original research was de- 
voted to the development of a filter ? in. 
thick. Referring to Fig. 2, the curves 
marked “A” and “B” indicate the per- 
formance of two of the best } in. thick 
filters developed. It will be noted that 
filter “A” dropped below 90 percent 
efficiency after accumulating a dust load 
of approximately 198 grams per sq. ft. 
Filter “B”, another ? in. filter of some- 
what different design, accumulated 252 
grams per sq. ft. before the efficiency 
dropped below 90 percent, which is an 
improvement on filter “A”, but is very 


Velocity Filter List 
Filter of Air Flow Media Price 
D .P.m. - $26.00 
E -p. UM-152 5 
F 1000 f.p. m. UM-155 


poor when compared to filter “C” which 
is 2 in, thick. Filter “C” drops below 
90 percent efficiency only after 954 
grams per sq. ft. have been accumulated. 
The best # in. thick filter (filter “B’’) 
therefore has only about 25 percent the 
dust-holding capacity of filter “C” when 
operated under parallel conditions. All 
tests indicated in Fig. 2 were made with 
a dust concentration of .03 grams per 
cu. ft. and an air velocity of 600 f.p.m. 
through the free area. 

When the use of air filters on military 
planes was first being considered, it was 
thought that a velocity of 600 f.p.m. 
through the free area would be about 
the maximum which could be used, but 
in view of. the much superior perform- 
ance of the 2 in. thick filter over the } in. 
thick unit, as indicated in Fig. 2, the 
possibility of using higher air velocities 
became evident. 

Fig. 3 shows the comparative per- 
formance of the best # in. filter with air 
velocity of 600 f.p.m. (curves “D”) and 
two somewhat different 2 in. thick filters 
at velocities of 900 f.p.m. and 1,000 
f.p.m. Referring again to fundamental 
specifications that the resistance must 
not exceed 4 in. w.g. and the efficiency 
must not drop below 90 percent, it is 
evident from these curves that filter ““D” 
with air velocity of 600 f.p.m. falls 
below efficiency requirements after 14 
minutes; filter “E” with air velocity of 
900 f.p.m. is good for 30 minutes ;: and 
filter “F” with air velocity of 1,000 
f.p.m. is also good for 30 minutes. The 


overall efficiency of filter “F” is con- 
siderably better than filter “E” and it is, 
therefore, preferable from the standpoint 
of both efficiency and the space required 
for its installation. 

From the standpoint of weight, filter 
“F” compares favorably with the other 
filters if an air velocity of 1,000 f.p.m. is 
employed. As an illustration, an 1800 
h.p. engine requires approximately 2700 
c.f.m. (1.5 c.f.m. per h.p.). If filter “D” 
is used with velocity of 600 f.p.m., a net 
area of 4.5 sq. inches would be required, 
and such a filter would weigh approxi- 
mately 114 lbs. If filter “E” is used with 
a velocity of 900 f.p.m., a net area of 
3 sq.ft. would be required, and this 
filter would weigh approximately 12.2 
lbs. With filter “F” employing a velocity 
of 1,000 f.p.m., a net area of 2.7 sq.ft. 
would be required, and filter would 
weigh approximately 11.8 lbs. 

The following tabulation will give a 
general idea of the comparative costs 
of the three filters for handling the same 
air volume at the velocities indicated: 


% C % Area % of Weight 
Filter ‘ ae Filter ““‘D”’ Filter “E” 


87 100 95 
95 66% 100 
100 60 97.4 


In view of this small difference in 
cost and the much superior performance 
of filter “F” its use in preference to the 
other units would seem logical, especially 
in view of the fact that it requires less 
space than either of the others. 


Material and Construction 


Some of the original air filters made 
for airplane service were provided with 
aluminum channel frames in order to 
reduce weight to a minimum. It was 
found, however, that with the rough 
handling air filters frequently receive 
steel channels hold up much better, espe- 
cially at the corners where they are 
welded. The cost is less and by using 
2u-gage steel instead of 16 or 18-gage 
aluminum, it is possible to obtain a more 
rugged filter without: materially increas- 
ing the weight. 

The filter media used in all the air 
filters developed (with the exception of 
filter “A”, Fig. 2) is a combination of 
knit steel wire and knit copper ribbon. | 
The knit steel wire is placed on the air- | 
entering side, and the first few layers © 
are crimped in order to provide space 
between the individual strands of media 
which will permit a considerable amount 
of dust to accumulate without blocking 
off a large percentage of the air passage. | 
These crimped layers of media are fol- 4 
lowed by flat layers of knit steel wiré 
which forms a more dense section, and a 4 
still more dense section is formed by the] 
woven copper ribbon. Again referring ~ a 
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The New Curtiss Columbus Plant 
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to Fig. 3, the superior performance of 
filter “F” over filter “E” was obtained 
by adding 8 more layers of crimped and 
flat knit steel wire. In addition to im- 
proving the efficiency and permitting 
higher air velocity, crowding this extra 
media into this 2 in. space will result in 
better wearing qualities. The reason 
for this is that these filters will be sub- 
jected to considerable vibration, and the 
more tightly the individual layers of 
media are pressed against each other, 
the less opportunity they will have to 
move and cause wear by rubbing. 


Instailation in Airplanes 


The size air filter required for an air- 
plane engine is determined by the fol- 
lowing procedure. It is first necessary 
to determine the cubic feet of air to be 
handled, and the usual practice is to 
figure 1.5 c.f.m. per h.p. at military or 
take-off power, whichever is the higher. 
The next step is to decide on the type 
of air filter to be employed and select a 
velocity of air flow for this filter which 
will give satisfactory performance. The 
net filter area required is then deter- 
mined by dividing the c.f.m. by the 
velocity of air flow, and after this is 
calculated the dimensions of a filter 
which will give this net area can be 
determined by the space available for 
mounting. As far as possible, air filters 
should be of rectangular shape and must 
be absolutely flat. 

Air filters may be installed at any con- 
venient point between the air intake and 
the carburetor, and this is a problem 
primarily for the airplane manufacturer 
to solve. Many installations are being 
made directly in the air scoops. Filters 
so installed should be mounted in sucha 
manner that loose dirt particles will tend 
to fall away from the filter panel, and 
suitable means such as slots or tubes 
should be provided to carry overboard 
any dust that collects in the duct on the 
up-stream side of the filter. The size 
and number of such slots, however, 
should be held to a minimum to avoid 
excess loss in ram. 

On installations in which turbo super- 
chargers are used, the filter may be in- 
stalled either before or after the super- 
charger. The consensus, however, seems 
to be in favor of installing them after 
the supercharger and intercooler. The 
only disadvantage with such an installa- 
tion is that the supercharger is not pro- 
tected from the abrasive effect of the 
dust, although from information now 
available no appreciable wear has oc- 
curred on superchargers under condi- 
tions which caused severe engine wear. 
A bypass around the air filter is essen- 
tial when it 1s installed in a position 
where it may become stopped up by 
snow or ice. 

No means need be provided for by- 
passing air around the filter if the hot 





air intake connects directly to the car- 
buretor without going through the filter, 
but it is important that no heated air 
should be passed through the filter. 
Filter should be accessible for servicing 
with the removal of a minimum amount 
of cowling. Rapid acting fasteners 
should be used to hold filter channels in 
place except when the filters are in- 
stalled on the pressure side of the super- 
charger, in which case the use of a 
limited number of screws is permissible. 


Summary and Conclusions 


(1) Tabulated below are the various 
characteristics of a viscous impingement 
type air filter which deserve special con- 
sideration, in the order of importance: 

(a) Ability to maintain a high clean- 
ing efficiency even after a large amount 
of dust has been accumulated. 

(b) Strength of construction and 
ability to withstand frequent and rough 
handling—Permanency. 

(c) Size—Space required for install- 
ing. 

(d) Weight. 

(e) First cost. 

(2) The superiority of filters 2 in. 
thick over filters $ in. thick is definitely 
indicated. 

(3) Of the 30 or more filters made 
and tested, filter designated as UM-155 
(Filter “C” Fig. 2 and Filter “F” Fig. 
3) is by far the best, and costs very little 
more than inferior designs. An interest- 
ing sidelight in this connection is the 
fact that filter “E” and filter “F” are 
identical in external appearance, which 
goes to show that you can’t tell much 
about an air filter just by looking at it. 

(4) It is the opinion of some authori- 
ties that a filter should be able to operate 
for a minimum period of 30 minutes 
with a concentration of .03 grams of 
dust per cu. ft. of air handled, without 
exceeding 4 in. w.g. and without drop- 
ping below 90 percent in cleaning 
efficiency. Filter “D” does not meet this 
requirement even with a velocity of 
only 600 f.p.m. Filter “E” barely quali- 
fies at 900 f.p.m., and filter “F” barely 
qualifies at 1000 f.p.m. 

(5) Improved performance can be 
obtained from any of the filters tested 
by using somewhat lower velocities than 
those for which curves are shown in 
Fig. 3. ; 

(6) Test results are influenced by a 
number of factors other than filter 
design, such as (a) temperature, (b) 
viscosity of oil used, (c) spécific gravity 
and particle size of dust, (d) test pro- 
cedure, and (e) dust concentration per 
cu. ft. These five possible variables were 
controlled as indicated below: 

(a) All tests were made at tempera- 
tures varying from 60 deg. to 80 deg. F. 

(b) 120-second (Saybolt Universal 
Viscometer at 210 deg. F.) airplane 
engine lubricating oil was used for 


charging the filters being tested. 

(c) Portland Cement was employed 
as the test dust. Dust was first dried 
and then screened for a sufficient time to 
get 100 percent through the 100-mesh 
screen and at least 50 percent through 
the 325-mesh screen. 

(d) Uniform procedure was followed 
on all tests covered by this report. For 
details see “Supplementary Data.” 

(e) Dust concentration was main- 
tained at .03 grams per cu. ft. regard- 
less of air velocity, by use of an auto- 
matic dust feeder of the vibration type 
which fed a uniform mixture of fine 
and coarse dust particles. 


Supplementary Data 
Apparatus and Test Procedure 


The apparatus consisted of a duct of 
sufficient length to obtain proper air dis- 
tribution and mixing of the dust and 
air, of a size and design to take an 8 in. 
x 94 in. filter either } in. or 2 in. thick. 
The duct was connected tora high pres- 
sure blower and had a damper to control 
the amount of air which the blower 
pulled through the system. Inclined 
draft gages were used for measuring the 


resistance or pressure drop across the @ 


filter, and for measuring the pressure 
drop across the calibrated orifice placed 
at the entrance of the duct to measure 
quantity of air flowing in the system. 
The test dust was introduced by a vibra- 
tion type dust feeder in such quantities 
that a uniform dust concentration of .03 
grams per cu. ft. of air was obtained. 
A balance was used to weigh the filter 
and the dust fed into the system. 

The filter to be tested was dipped in 
120-second (Saybolt Universal Vis- 
cometer at 210 deg. F.) airplane engine 
lubricating oil and allowed to drain over 
night. It was then weighed and placed 
in the test apparatus. The proper amount 
of dust to give a dust concentration of 
.03 grams per cu. ft. at the rate of air 
flow employed for a period of ten 
minutes was weighed out. The test was 
then started and conducted for ten 
minutes. The filter was then removed 
from the system and weighed. The dust 
that settled out in the duct in front of 
the filter was removed and weighed and 
this weight subtracted from the weight 
of the dust fed into the system to obtain 
the actual amount of dust entering the 
filter. The efficiency of the filter was 
then determined by dividing the weight 
of the dust caught by the weight of dust 
actually entering the filter cell. At least 
three such ten minute tests were made 
on each filter. The test dust employed 
was Speed Portland cement, all of which 
passed through 100-mesh screen and at 
least 50 percent of which passed through 
325-mesh screen. Dust was dried by 
heating at 215 deg. F. before screening 
for a sufficient length of time to drive 
out all moisture. 
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Unparalleled for deep drawing 
of steel, H-P-M Fastraverse 
Presses handle duralumin with 
equal efficiency. The large 
gasoline tank parts being 
pressed at the Douglas Santa 
Monica plant are typical of the 
important role H-P-M “all 
Hydraulic’ equipment jis play- 
ing in industry's “all-out” de- 
fense production. What is 
Your Pressing Problem? 
THE HYDRAULIC PRESS MFG. Co. 
Mount Gilead, Ohio, U. S. A. 


District Sales Offices: New York, Syracuse, 
Detroit and Chicago. @ Representatives in Principal Cities. 
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Welding Procedure 


(Continued from page 117) 





stance for which it is desirable is the 
attachment of a thin gusset plate by 
means of a fillet weld. “Scale” welding 
is naturally slower than either fore- 
hand or backhand, but does have the 
advantage of causing less distortion. 
It should not be used except for those 
Special purposes for which it was 
developed. 

The most important precaution 
regarding “scale” welding is to keep 
the weld protected by the flame envelope 
at all times. When allowing each suc- 
ceeding weld to solidify, draw the flame 
back along the line of the flame. Do not 
flick it off to one side. 


4. Qualification of the Welding Operator 
To Follow the Procedure. 
Bh 


In many respects this is the most im- 
portant part of the procedure control. 
In welding shops of plants not using a 
procedure control, practically every 
welding operator uses a slightly differ- 
ent technique from the’ rest. Some 
always use forehand welding, others 
always “scale” weld. Flame adjust- 
ment is far from uniform and ranges 
all the way from slight excess acetylene 
to definitely oxidizing adjustments. 
Some operators allow the puddle to flow 
forward onto solid metal and then at- 
tempt to “dig it in” by dipping the 
inner cone deep into the puddle. Some 
operators start a puddle and, instead of 
keeping it uniform in size, allow it to 
gow continuously larger. When it 
appears that the puddle will get out of 
control, they flick the flame off to the 
side to allow it to cool, and, of course, 
thus expose the molten metal to the 
oxygen of the air. Frequently oper- 
ators doing “scale” welding expose 
each successive weld puddle to the air. 
After observing such variations in weld- 
ing technique, it becomes no longer a 
source of wonder that the welding 
results are not uniform. The fault 
lies in the lack of definite control. The 
proof in this statement is that in those 
plants having a definite procedure con- 
trol, consistently good results are 
obtained. 


5. Inspection and Testing of Completed 
Work. 


The most widely used testing method 
for completed work in aircraft is the 
Magnaflux test. The principle on which 
this test is based is that an electric cur- 
rent passing through a conductor sets 
up a magnetic field. Any discontinuity 
in structure of the conductor will cause 





a change in the lines of magnetic flux, 
and this change can be indicated by 
small magnetic substances, such as iron 
filings. 

In the practical application to air- 
craft, an electric: current is passed 
through a part at relatively low voltage 
and the part is either submerged in a 
tank having iron filings suspended in 
kerosene or liquid from the tank is 
pumped over the part. A visual exami- 
nation will reveal cracks at or near the 
surface of defective:.parts because of 
the concentration of-iron filings at such 
points. In some plants parts are given 
a coat of light green pairit before testing 
as this aids the inspector in seeing the 


filings. 


Jigs and Fixtures. 


As has already been mentioned, the 
desigi. of jigs and fixtures is rightfully 
a part of procedure control. This func- 
tion should be performed under the 





tack- 
welded to the upright sheets act as a jig. 
Such a procedure should never be used on 
tubing. Unless the part is to be heat-treated 


Fig. 12—Here sections of welding 


after welding, the welding should be 
allowed to touch tubing only where welds 
are to be made. 


direction of the welding supervisor, even 
if the actual construction work is per- 
formed by a separate department. 

Jig design is a broad subject, per- 
haps as broad as the subject of design of 
the structural parts. Therefore, a few 
general suggestions are all that can be 
given here. 

A jig should be designed with thought 
to the properties of the material being 
welded. S.A.E. X4130 is air-hardened. 
Any large masses of jig close to a 
weld will serve to hasten the. quenching 
of the weld and, sometimes, may in- 
crease the tendency to form less ductile 
zones. 

Oxy-acetylene welding can be done in 
any position, but the most consistent 
results will be found in those welds 
which are made in the flat position. 
It becomes advisable, therefore, to make 
all jigs so that they also become posi- 
tioning fixtures. 

The design of jigs for motor mounts, 
for instance, varies widely from plant 
to plant. Some jigs require the operator 


to make some welds lying on his back, 
welding in the overhead position 
through a small hole in the bed plate 
of the jig. In others the man must 
crawl into the most awkward position 
to complete the work. 

The best jigs for motor mounts are 
those which make it possible to weld in 
the flat position, or nearly so, at all 
times while the operator is in a*com- 
fortable position. Such jigs cost some- 
what more.but are justified from both 
the standpoint of the amount and the 
quality. of the work dong in them. 

The* subject of operator comfort 


receives“considerable attention in. got st 
t 


plants doing consistently good wotk 

is inefficignt to require; awaan to assume 
awkward aut tifmeg- _positionse%, -He 
obviously=-catinat do. his best We “af 
Stools 6f various heights besté 
to the work should be provided whe 
possible. 






Another point regarding jigs which 4 


should be stressed is the method of 
clamping. Quick-acting clamps are best. 
These require less time for mounting 
materials and often make it possible to 
hold parts fairly rigidly during welding 
itself and yet release the stress while the 
material cools through the brittle range. 

In one plant, small box-like parts are 
tack-welded if a jig but removed for 
welding. To minimize distortion dur- 
ing welding, short lengths of welding 
rod are added to support the parts. 
After welding, these are melted off. 
This method is excellent when welded to 
the edges of sheets, but should not be 
used to support tubular structures. The 
amount of welding perfominat on any 
tube should be kept to a minimum. If 
the designer has located the welds at the 
point of least service stress, his efforts 
may be nullified by any welding done 
at other points. 

In conclusion it should be stressed 
that consistently good results from a 
welding department are assured when 
management: (1) designs for welding; 
(2) establishes a procedure which will 
give the results expected; (3) and quali- 
fies the welding operators to follow that 
procedure. 


Important Precautions for Operators 


1. Use no oil. Do not handle equipment 
with greasy hands or gloves. 

2. Use a slightly excess acetylene or 
neutral flame for steel welding— 
never fan oxidizing flame. 

3. Never do any welding or cutting on 
containers that have held a flamma- 
ble substance until they have been 
thoroughly cleaned and safeguarded. 

4. Have equipment inspected at frequent 
intervals. 

5. Do not use blowpipes, regulators, or 
other oxy-acetylene equipment in 
need of repair. 
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Your Son's Future in 


AVIATION 


L ae watched your son's interest in aviation grow from early childhood. You've seen. him 
build model airplanes, watched him pore over aviation magazines. The day he told you, ‘'! want to 
learn how to fly,"" you understood. 
You knew that he loved flying just as your neighbor's son loved law, journalism or medicine. 
You knew that each would find adventure and success in the field he loved; that each would have to 
study hard to master the profession he chose. You knew that aviation was the most sensational devel- 
opment of modern times; that it was constantly expanding and would grow to undreamed-of propor- 
‘ tions after the war. This is why you realized that your son's chances for success were greater in 
aviation than in any other field. 
You have heightened your son's chance for a successful future by giving him the understanding 
and encouragement he needs. But you can do more to further his ambition. You can help him select the 
best place for his training. 




























At 


The school your son chooses is of vital importance. The school is truly the cradle of the aviation 
industry. If your son gets the right kind of training at the beginning of his career, his opportunities for 
employment and rapid advancement will be greatly en- 
hanced. This is why he should select a well-established, 
government-approved school that is recognized in the 
industry. 

The Dallas Aviation School was established in 
1926. It is certified by the United States Civil Aeronautics 
Administration; is recognized by leaders in the aviation 
industry and is located in a state whose climate is favor- 
able to flying the year around. It is the school we hope 
your son will select for his training. 





MAJOR WILLIAM F. LONG, 


PRESIDENT. 
DALLAS AVIATION SCHOOL & AIR COLLEGE 
MAJOR W. F. LONG, Dallas Aviation School, LOVE FIELD, DALLAS, TEXAS 
Love Field, Dallas, Texas. ; 
Without obligation, DURUM, ...0105sssnscienescsensauibeonsonsesedievnin sibees disdp eivevenes saahscbean PB sai seins sccccscenee 
please send your PICO 30 isisin isc ceinresseisictlis siotasiceaasebebaniasic ciiassassioacie tuati tata dia ee De 
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DON'T LET THE TAIL WAG THE DOG! 


Any relay that is not exactly suited to its 
specific job is likely to mean lost time and 
motion in both engineering and production— 
Gnd might even handicap the efficiency of a 
product. To attempt to make the best of a 
relay that isn't quite what you need is truly 
“letting the tail wag the dog.” 

Naturally, Dunco offers a complete line of 
standard “stock” relays ... covering the widest 
range of applications...Each of these has 
proved its efficiency for a given purpose. But 
there are still many kinds of applications which 
require special units if real efficiency is to be 
attained. It is in this phase of special devel- 


opment that the full force of Dunco’s long 
experience and advanced engineering is 
best evidenced. 

Every Dunco Relay is manufactured with 
the greatest care. Each is given thorough- 
going tests as a complete unit before being 
released. This is in addition to many individ- 
val component tests during the course of 
manufacture. Special Dunco Relays are given 
exhaustive tests under a duplication of the 
factors which are to be met in actual operation. 

This is the kind of detailed care that has 
made Dunco Relays the first choice of the 
nation’s leading relay users, Write today 
for complete catalog. ‘ 


GS EEG Go TIMING DEVICES 
A Complete, Quality, Line— Individually, Adapted te Your Specific Needs 
STRUTHERS DUNN, INC., 1322 CHERRY ST., PHILADELPHIA, PA... 
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earnings statement reveals one reason 
for the lack of investor support. TWA 
will be the only major carrier to finish 
the year at a loss, despite the benefit of 
increased mail compensation. The com- 
pany has had a difficult time developing 
any real earning power. It is necessary 
to go back to 1936 for the company’s 
most profitable year when it showed a 
net income of $205,000. For the years 
1937, 1938 and 1940, an aggregate net 
deficit of about $2,000,000 was reported. 
(A retroactive mail rate adjustment of 
about $400,000 converted a 1939 loss 
into a small profit). With its revenues 
bolstered by income received from train- 
ing pilots for the U. S. Army Air Corps 
and the British, there was some hope 
that TWA might make the profit column 
for 1941; however, the company will 
have to try again next year. 

TWA, in an effort to expand its 
routes, has formed a new air line cor- 
poration with the New Haven railroad. 
Control of the new corporation to be 
known as TWA-New England, Inc. will 
be held by TWA with a 55 percent 
stock ownership. In addition for a route 
between New York and Boston, this new 
combine plans to apply for routes 
throughout the southern New England 
territory. As with all new route appli- 
cations, these petitions promise to take 
a long time before granted—if at all. 

The association of TWA with a rail- 
road in this venture recalls an interest- 
ing sidelight on the air line’s origin. 
The nucleus of TWA was formed in 
1929 under the financial aegis of the 
Pennsylvania Railroad. Originally in- 
vesting $502,000 in this enterprise, the 
railroad ultimately sold its interest at a 
sizeable loss. An officer of the railroad, 
however, has continued on TWA’s 
board of directors. This new railroad 
affiliation should rekindle old family ties 
as the Pennsylvania Railroad interests 
own about one-fifth of the common stock 
of the New York, New Haven and 
Hartford Railroad Co. 

Other aspects of TWA’s early finan- 
cial history may be of further interest 
in view of recent developments. In 1935, 


financial control of TWA was purchased - 


by Lehman Brothers from General 
Motors. Early in 1939, Howard Hughes 
purchased Lehman’s approximately 100,- 
000 shares of TWA and control. The 
records and published reports indicate 
that the net result of the transaction was 
an estimated loss of more than $300,000 
to Lehman Brothers. 

This same banking firm has again in- 
dicated its interest in the domestic air 
transport industry by becoming inter- 


214 


ested in two of the smaller lines. Na- 
tional Airlines received financial as- 
sistance from Lehman Brothers along 
with business advice. In part consider- 
ation, the air line has granted the bank- 
ers an option to purchase 10,000 shares 
at $7.50 per share at any time before 
April 15, 1944, At the present price of 


‘the stock, this option is of no tangible 


value. However, much can happen in 
two and one-half years. 

In March, 1941, Lehman Brothers 
also entered into a purchase agreement 
with Continental Air Lines, Inc., pur- 
chasing 50,000 shares of stock at $7.75 
per share, to be offered to the public at 
$3.80 per share. In consideration of this 
agreement, Continental granted Lehman 
an option to purchase an additional 12,- 
500 shares of stock for a four year 
period at $3.80 per share. 

This participation of a leading bank- 
ing house in two of the smaller lines is 
indicative of the broadening interest in 
the securities of all of the air lines. At 
the present time, every domestic air 
transport company, except one, has se- 
curities outstanding in the hands of the 
public. As recent as two years ago, the 
investing public confined its interest, for 
the most part, to issues listed on the 
exchanges. These were few in number. 
However, as the industry became more 
firmly established and the individual 
lines began to develop some earning 
power, the public was “invited” to par- 
ticipate in the ownership of these vari- 
ous companies. As a result, the last year 
or so has seen many offerings of stocks 
of companies previously owned entirely 
by the pioneer founders. The pio- 
neers”, in most instances, have found it 
profitavle to sell part of their holdings. 


TABLE I 
Capitalizations and Markets—Domestic Air 
Lines 


+Common 
*Ap- Stock 
xX. 194! Listed © Out- 
—<——_—._ OF Stand. 
ket High Low Traded (Shares) 
40 NYS 575,000 
4 400,000 
260,000 


167,730 
250,906 
198,384 
$72,178 
388,799 
270,000 
300,000 
234,920 


34 
24 
83 
24 














2 
5 
3 
7 
8 
9 
9 
3 


NYS—New York Stock Exchange 
NYC—New York Curb Exchange 
OTC—Over-the-counter—(Bids used) 
*As of Nov. 7, 1941 

tExcludes any preferred stock or options 


Barron’s Stock Averages 


Air 
Transport 
23.94 
23.03 
23.72 
22.50 


22.81 
29.44 


Illustrating the extent of the public 
interest in air transport stocks, the first 
complete up-to-date summary of all air 
lines ever compiled in such manner is 
presented in Table I. The basic capital- 
izations, together with the market 
ranges for this year, are presented for 
every company that has securities out- 
standing in the hands of the public re- 
gardless if the issue is listed on a 
national exchange or traded “over-the- 
counter”. Moreover, this table also af- 
fords a comparison of the market action 
of each issue during the year. In most 
instances, the market prices were higher 
during 1939 and 1940. 

The only domestic air line which 
failed to make any public offering of 
securities throughout this period was 
Inland Air Lines, Inc. The reason may 
not be difficult to find when looking at 
the company’s earnings trend. For ex- 
ample, while every line has shown con- 
sistent gains in gross passenger 
revenues, particularly during the sum- 
mer months, Inland actually reported 
declines for July and September. 

The action of Pan American Airways 
in declaring a $1.00 dividend came as a 
pleasant surprise to the financial com- 
munity. The last payment was 25 cents 
per share, made in November, 1938. 
This disbursement reflects the improved 
status of the company’s operations. This 
stock has also been in the forefront of 
the group making new highs ‘or the 
year. At current price levels, it is up 
about 80 percent from its low of 10. 

Despite its expansion expenses, Pan 
American’s earnings are definitely on 
the uptrend this year. Net income for 
1940 totaled $2,256,318 and surpassed 
1939 results by 12 percent. However, 
per share earnings were lower—being 
$1.19 in 1940 and $1.46 the previous 
year, In March, 1940, 525,391 shares 
of stock were sold to provide $6,250,000 
and increased the total stock outstand- 
ing to 1,887,355 shares. This equity will 
be diluted by the exercise of options 
outstanding. A total of 50,000 shares 
are subject to option at $12.50 per share 
to Pres. Trippe at any time up to Feb. 
28, 1942. At Dec. 31, 1940, a total of 
62,645 shares were also allotted in con- 
nection with the company’s manage- 
ment stock purchase plan at $12.50 per 
share exercisable during the four month 
period to end Oct. 31, 1943. 

As long as certain fundamental rate 
questions are to be determined and as 
long as expansion programs are to be 
fulfilled, dividend payments in the air 
transport industry are likely to be de- 
ferred or substantially reduced. Regu- 
lar payments, however, are being made 
on the preferred stock outstanding by 
two companies: American and Chicago 
& Southern. During 1940 the only such 
payment made was by American Air- 
lines to the extent of $1.00 per share on 
its common stock. 
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Top Speed Production on WEATHERHEAD Airplane 
Parts with Quality Materials and Expert Workmanship 


WY EATHERHEAD believes that National Defense is best 
met by painstaking thoroughness coupled with speed. 


So in stepping up the productic» of Weatherhead selector 
valves, hydraulic actuating cylinders, Dural tube and pipe 
fittings, and high, medium and low pressure hydraulic 
flexible hoses, the same precision of manufacture and 
careful testing of pre-defense days is continued. 


Weatherhead airplane parts are manufactured to Air Corps, 
Navy, and “AN” specifications, as standard production. 
Odd sizes and combinations are made to special order. 
Increased facilities are giving us top speed production for 
defense needs. Your inquiries are solicited. 


THE WEATHERHEAD CO. 


AIRPLANE DIVISION 
East Coast Office: * Main Office: + West Coast Office: 
New York, N. Y. Cleveland, Ohio Los Angeles, Cal. 
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Light Plane Maintenance 
(Continued from page 73) 





from all parts of the Nation, cover 
approximately 3500 airplanes. They 
cover operations at airports located 
from sea level to more than 7000 feet 
above sea level, from airports which 
require operations on skis as early as 
October to airports where it never 
freezes, from airports in the dust bowl 
with unsurfaced runways to all-way air- 
ports covered with blue-grass, and to 
these with beautifully paved runways. 
These maintenance reports describe air- 
planes of operators whose business pol- 
icy is to avoid spending money for 
repairs as long as possible to operators 
who believe in the axiom, “A stitch in 
time saves nine.” These reports come 
in to Washington from the regions and 
present a story of almost limitless pos- 
sibilities. It is the responsibility of 
those who review these reports to read 
that story. It is their responsibility to 
learn from the reports things which 
might be done to give some help to 
each, or any, of the three musketeers. 


Sectional Differences 


Certain incidents seem to happen in 
various parts of the country to certain 
airplanes. When things happen like 
that, the answer is easy because the 
failure is contingent upon very special 
conditions. Often, airplane “A” is sub- 
ject to failures to which airplanes “B,” 
“C,” and “D” are immune. Again the 
ariswer is easy because that particular 
type of trouble is one that “B,” “C,” 
and “D” have either overcome or 
avoided. “A” is told of the existence 
of this trouble and finds little difficulty 
in overcoming it. The Washington re- 
viewers of maintenance reports notify 
the manufacturers involved, suggesting 
a remedy when it is apparent. The 
manufacturers, after assuring them- 
selves that the proper remedy is devel- 
oped, send bulletins to the flight con- 
tractors indicating the corrections. If 
these corrections are of importance to 
safety and the proper performance. of 
the airplane, the Aircraft Engineering 
Division of the Civil Aeronautics Ad- 
ministration makes it mandatory for the 
operator to comply with the bulletins. 

The study of these epidemics, or, 


chronic ills, is extremely interesting. 


Frequently they occur only under one 


- operating condition, or a combination 


of operating conditions. Sometimes they 
pertain to faulty design on the part of 
one manufacturer, which might show 
up as a welded joint which cracks in too 
many of his airplanes, cr in frayed 


~ control cables which rub™too hard in 
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the fairleads, or perhaps the hinges of 
a tail surface develop defects similarly 
in too many cases. The cures for such 
as the above are simple. In the case 
of an improper weld, members are 
made of different material, or the welds 
webbed, or made larger. Control cables 
are rerouted slightly to reduce rubbing. 
The hinges of the tail surfaces are re- 
designed to serve better. 


Faulty Operation 


Sometimes the ills are due to faulty 
operation; and when operation is at 
fault the first thing noticed is that the 
ills do not confine themselves to any 
particular airplane or any particular 
section of the country. Essentially they 
consist largely of those ills which are 
to be expected when engines are not 
properly warmed before take-off, when 
throttles are wide open all the time, 
and when regular and frequent main- 
tenance inspections are not made by the 
operator’s mechanic. Pilot and mechanic 
carelessness accounts for many engine 
ailments. Many broken landing gears, 
and airplanes out of proper rig. These 
are perhaps the most difficult ill for us 
to cure. They are cancerous in their 
persistence! Careless men just will be 
careless men! Our recourse is to in- 
form the operators and our regional 
supervisors about the existence of these 
ilis and the importance of curing them; 
and then to see that if improvement is 
not shown in the operations wherein 
dangerous carelessness is practiced they, 
the contractors, do not continue to con- 
tract for flight training with the Gov- 
ernment. 

Ills due to maintenance frequently 
show up in the log book as irregular 
and too infrequent airplane and engine 
checks. They also show up as forced 
landings due to running out of gas or 
oil. Faulty condition of the ship and 
engine is so apparent to our regional 
supervisors that frequently we can ef- 
fect a remedy before a mechanical fail- 
ure occurs—a case where we may “lock 
the barn before the horse. is stolen.” 
However, the means of effecting im- 
proved general conditions of mainte- 
nance are similar to those we must 
apply to faulty operation—that is; edu- 
cation, education, and again education; 
and if we are unsuccessful in this, to 
leave the operator by the way side. 


Maintenance Saves Money 


Thousands of dollars have been need- 
lessly spent for replacement parts which 





would not have been necessary. if main- 
tenance instructions had been followed. 
Engines have been returned to manu- 
facturers for replacement of cracked 
cylinders caused by incorrect gasket 
material being used by field mechanics. 
In some instances gasket material was 
too thin, increasing the compression 
ratio; and some material was too thick 
and permitted the barrels to flex and 
crack when they were tightened into 
position. One report covered the in- 
stallation of gasket material that over- 
lapped between the barrel pilot and the 
crankcase, which made it impossible 
to pull the cylinder down tight into the 
crankcase. 

Other cylinders that failed showed 
definite signs of detonation, due to either 
use of improper fuel, wrong size car- 
buretor jets, improper use of mixture 
control, or the spark advance being too 
early. Had the manufacturer’s recom- 
mendations been followed, not only 
would the replacement parts have been 
unnecessary, but loss of use of equip- 
ment, during the period of repair, would 
not have occurred. Some manufac- 
turers have issued bulletins in which 
they recommend periods between_en- 
gine overhaul; and in the majority of 
cases this will be between 400 and 600 
hours. Frequently a top overhaul is 
recommended, in addition, at approxi- 
mately 200 hours. We find that opera- 
tors who are performing these over- 
hauls as recommended by the engine 
manufacturer have less mechanical dif- 
ficulty, buy fewer parts, and are able 
to keep their equipment in the air more 
consistently. Operators who follow 
manufacturer’s directions are definitely 
able to save money. 

The program of training in effect at 
present has made possible the establish- 
ment of an organization admirably suited 
to recognize and gather into one place 
knowledge of fundamenta: airplane 
“ills.” This fund of information is 
available for interpretations which are 
important in the future development of 
the industry. They have shown that 
development must come with a consid- 
ered coordination of the three muske- 
teers—design, operation, and mainte- 
nance. Of these three, design is the 
more susceptible to constructive sug- 
gestions, but each of the three is equally 
important and care must be taken to 
insure that each shows progress. It is 
because of the manufacturer’s ready co- 
operation and his promptness in helping 
to rectify troubles by issuing instruc- 
tional bulletins to the users of his air- 
craft that we have stated that design is 
the musketeer most readily brought into 
line. 

The records of the Civilian Pilot 
Training Program justify an optimistic 
outlook to the future airplanes being 
maintained more intelligently and thus 
more economically. 
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a new Super-Fast atta tele 


To match the pace of faster schedules 





EVERYTHING YOU WANT 
IN A DRILL FOR HIGH SPEED, HEAVY DUTY PRODUCTION 


Powered for top speed drilling . . . designed 
for quick, easy handling . . . and built to stand 
up under constant, heavy duty operation—that’s 
the new Thor U14FS 14” portable electric drill! 
It develops approximately twice.the power of 
similarly rated, production duty electric drills, 
yet weighs only 414 pounds, measures’ only 714 
inches overall. The new Thor.U14FS is tough 
and ruggedly built . . . with, for example, the 


INDEPENDENT PNEUMATIC T 
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Britain’s “New Heavies” 
(Continued from page 105) 





ceilings of aircraft attempting to inter- 
cept them. In fact, the ceiling of 
the Boeing Fortress is not actually 
known, for it will “still climb above 
40,000 ft., where atmospheric pressure is 
about 1/5 what it is at sea level (14.7 Ib. 
per sq. in.), beyorid which human 
endurance and ingenuity at present fails. 
Even the older models, which the British 
Purchasing Commission rejected early 
in 1940, had ceilings labelled 40,000 plus, 
for no one then, as now, knew how 
much higher they could go. 

The reason for the exceptionally high 
ceiling for the Boeings is, of course, the 
turbo-supercharger developed by Gen- 
eral Electric, which at altitudes above 
20,000 ft. is superior to the mechanical 
type supercharger favored by the 
British. Moreover, although the aver- 
age European bomber is not steady 
enough to drop bombs accurately at 
20,000 ft., being confined to “regional 
bombing”, our own Air Corps is said 
to have placed several bombs within 
a 25 ft. circle on the ground from 
a Fortress at that altitude. This sta- 
bility, according to Eddie Allen, Boe- 
ing’s flight engineer and a former 
Associate Editor of AvIATION, is en- 
tirely a matter of designing a bomber’s 
tail surfaces. 

Regarding the turbo-supercharger, it 
is interesting to note that the Stirling 
has an alternative power installation of 
Cyclone 14’s which could be fitted 
with the General Electric turbo super- 
charger, thus giving the British bomber 
a higher ceiling than it otherwise could 
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Three-view of the Handley Page 
Halifax bomber. 


attain. However, installation of the Cy- 
clones may be merely because the Brit- 
ish have not yet got into quantity pro- 
duction on such aircooled radials, and 
need to augment their supply. 

At any rate, whichever the case, it is 
unlikely the Stirling, with its greater 
weight and shorter wing span, could fly 
at the heights the Fortress will. 

Needless to say, a cabin-heating ar- 
rangement has been incorporated in the 
British bombers, for at altitudes above 
35,000 ft. the temperature is about 67 
deg. below zero. The crew, also, quite 
likely wear electrically heated suits in 
case a shell fragment should let in the 





numbing cold of the substratosphere. 

Judging from available reports, it 
would seem that the new British bomb- 
ers have exceptional load-carrying 
capacity; greater, in the case of the 
Stirling, than that of the Fortresses now 
in service abroad, but having lower ceil- 
ings than the present Boeings. Lord 
Beaverbrook is quoted as saying that 
the “Flying Fortress is the most valuable 
and useful of all bombers . . . with all 
fespect to the Stirlings, Halifaxes and 
Manchesters.” Fortresses won’t carry 
so heavy a load as some of their bomb- 
ers, he said, but they will carry a load 
higher with a bigger measure of safety 
and a higher degree of efficiency. 

Later Boeings, the B-17F’s and others 
to be produced under the 500-per-month 
program, will have more defensive arma- 
ment, greater bomb capacity, more 
armor for the crews, and radio locators 
for enemy aircraft, which should in- 
crease their effectiveness considerably. 

But the steadiness at extreme alti- 
tudes beyond effective reach of AA fire 
and interceptor planes, which makes for 
accurate bombing, would appear to be a 
performance characteristic required in 
long range, heavy bombers if they are 
to carry out their missions - efficiently. 
This characteristic the Boeing Flying 
Fortresses have, and possessed long 
before Britain became aware of its 
tactical value. 


“a 


General Electric turbo-superchargers, shown 


here in assembly, make it possible for Boe-” ~ 


ing Flying Fortsesses to climb higher than 
human endurance at present will follow by 
maintaining sea level pressure in the er 
gines at high altitudes. 
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